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IMPEOVED FOECE BLAST EOTAET BLOWEE. 

We present herewith a fine engraving of the interior oi the 
setting up room of one of the best known of our Western 
manufactories, the works of Messrs. P. H. and P. M. Root, 
at Connersville, Ind., an establishment devoted to the pro- 
duction of the Boot rotary blower. Prom the illustration, 
the reader will perceive not only the excellent internal ar- 
rangement of this extensive workshop but also be able to 
compare the different forms of the standard machine which 
there receives its finishing touche s. On the wide application 
and manifold uses of devices having for their object the 
production of a continuous and powerful blast of air, it is 
hardly necessary here to enlarge. As a class they find em- 
ployment in nearly every industry, and, contrasted with their 
prototypes, the hand bellows, the high speed fan, and other 
crude conceptions of former days, mark the progress of mo- 
dern mechanical science as clearly and strongly as the steam 
engine or telegraph. 

Ranging from the colossal apparatus, capable of delivering 
a current of 100,000 cubic feet of air per minute, to the al- 
most toy-like implement constructed for the delicate opera- 
tions of mechanical dentistry, the Root blower possesses, in 
all its various forms, certain advantages which have been 
the means of its successful introduction in many of the larg- 
est establishments in this country and Europe. Among these 
points of superiority, as claimed by the manufacturer, may 
be noted the facts that a positive or force blast is produced 
with great regularity and reliability ; that fifty per cent of the 
power required to drive fans is saved by reason of the slow 
speed on which the Root blower does its work, from 100 to 
200 revolutions per minute, giving a blast which requires at 
least 2,000 to 3,000 revolutions of the fan (a fact demonstra- 
ted, we are informed, by repeated and careful experiment) ; 
that, when applied to the cupola, more perfect and uniform 
combustion is produced , securing rapid melting, softer and bet- 



ter castings, and a material economy in the amount of fuel 
consumed ; and, lastly, that the machine itself is of great 
durability, consequent upon its substantial construction and 
slow motion causing much less wear upon the belting and 
running parts. 
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Referring to the mechanical arrangement, it should be 
noticed that the apparatus is built with a pulley at each end 
and one on each of its two shafts, being driven with one open 
and one cross belt. The power, instead of being transmit- 
ted from one shaft to the other through cog wheels, is ap- 
plied directly to each shaft, and the stress and wear is al- 



most entirely removed from the gearing, which serves only 
to keep the revolvers in their proper relative position. The 
blower, as will be seen from the sectional view, Fig. 2, does 
not operate on the principle of a fan, that is, by imparting 
momentum to the air by running at a great velocity, but by 
regular displacement of the air at each revolution, whether 
driven fast or slow ; in this respect it resembles an air pump. 
The current entering the case is closed in by the wings of 
the revolvers, absolutely confined and forced forward until 
brought to the eduction pipe, where it is discharged. There 
can be no backward escapement of the air after it once enters 
the case, the contact being kept up at all times in the center 
of the blower, between the pistons or revolvers. The exter- 
nal case is made of cast iron, and the cylindrical parts are 
bored out. The head plates are faced off on a boring mill 
especially arranged for the purpose. 

The blower is adapted to all purposes where either blast 
or exhaust is required, such as founderies, smith shops, or 
rolling mills ; it is suited for the ventilation of public build- 
ings, mines, and tunnels of any magnitude. As a gas ex- 
hauster, it has been adopted by many of the leading gas com- 
panies in the United States and, besides, has found employ- 
ment in woolen, paper, and other manufactories. One of its 
most notable applications was that of furnishing the blast 
for driving the passenger car of the Beach Pneumatic Tran- 
sit Company, in their experimental underground railway 
tunnel under Broadway, in this city. The immense blower 
there employed delivers, when worked at maximum speed, a 
volume of 100,000 cubic feet of air per minute. 

The subject of our article is also largely employed abroad, 
and is manufactured in several of the principal industrial 
centers of Europe. We learn that it has been introduced in 
the well known steel works of Herr Krupp, at Essen, Prus- 
sia, and in the equally celebrated works of Messrs. Sir Jo- 
seph Whitworth & Co., Manchester, England, and in nearly 
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ull the Bessemer steel works of Great Britain, nearly one 
hundred being in use in the city of Glasgow alone. In all, 
about one thousand are in use in England at this time, and 
a large number on the continent. By the aid of one of these 
machines Mr. W. Ireland, the noted iron founder, made a 
250 tun anvil block, probably the largest casting ever made, 
melting the iron at the rate of thirty tuns per hour.and com- 
pleting the entire work in r little over eight hours. 

This blower received the highest award conferred on ma- 
chines of this class at the Paris Exposition of 1867. We 
notice that it ij on exhibition in the American departmental 
the exposition now being held in Vienna. It has also re- 
ceived the highest awards for three years suscessively at the 
Fair of the American Institute of this city, and also the 
highest premium at all the industrial expositions held in the 
city of Cincinnati, Ohio. 

For further information address the inventors and propri- 
etors at Connersville, Ind.,orS. S. Townsend, general agent, 
31 Liberty street, New York city. 
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END OF ANOTHER HALF YEAS. 
With this issue a number of six months' subscriptions, 
which commen -ed with the year, will end. We hope all 
such subscribers will renew, and it will gratify the publish 
ers if each would send a new subscriber. It is just as easy 
to remit $3 for two names for six months as half the amount 
for one name, and it suits the publishers much better, lie 
mittance by postal order is the safest and best. Address 
Munn & Co., 37 Park Row, New York city. 



NECESSITY FOB SANITARY REFORM. 

In another column of this ifsus will be found a continua- 
tion of onr series of "Sanitary Notes," a paper on the subject 
of " Sewerage and Sewage," devoted mainly to a brief de- 
scription of the various projects for the utilization of re- 
fuse filth, so as to transform it from a source of expenditure 
to one of valuabls profit. In large cities the question of ob- 
taining the fertilizing matter from the material, though in 
itself one of no small importance, is, owing to the vast 
quantities of the latter produced, subordinate to the prob- 
lem of disposing of the noxious substauce in such a marner 
that it shall not breed disease or nurture pestilence in the 
narrow and confined limits of thickly populated districts. 
It need not be pointed out that without an effective system 
of sewei s, which not only convey away the filth but also 
form complete drains for every portion of the city, the re 
moval cf this waste is impossible. Here, where the main 
conduits are on a level below the high water mark of the 
rivers into which they empty, or are distorted to convey their 
contents (hypothetically) up hill, or where the branch sewers 
connect with mains set on a superior level, nothing else is to 
be expected than a stagnation of contents in the tubes, and 
in the former instance their reflux through the action of the 
entering tides. 

Bad as such a state of affairs is, and pressing as is the in- 
vitation which it holdu out to epidemic and zymotic diseases, 
it nevertheless obtains in New York and probably many 
other cities of which the growth has been proportionally 
rapid. Some of the daily journals, notably the World, have 
recently taken up the subject, and the information published 
is well calculated to arouse the citizen! of the metropolis to 
a sense of the insidious dangers to whiej) they are constant- 
ly exposed. The death rate from zymotic diseases alone 
averages 9,000 a year within the corporate limits, and the 
cases af sickness aggregate from the same period at least 



100,000. It requires but a casual stroll through certain por- 
tions of the city to determine the reasons for this fearful 
mortality. 

Probably the action of the tides, as above described, for- 
cing the filth back and often out of the street culverts, is a 
prolific source of the miasm of the lower lying districts. 
It is but a few days sir.ee that, in passing through a street 
contiguous to the Hudson river, we ourselves observed that, 
after a heavy rain and at high tide, the gutters and roadway 
in the neighborhood of the openings were flooded over a 
considerable area, and to several inches deep, wit).' a black, 
horrible liquid, in which, despite its disgusting odor, the 
street urchins were holding especial revel. For such glaring 
faults as this there is clearly no excuse, even if any in de 
precation be admitted for the negligence to which the more 
hidden defects of the uptown sewers must be ascribed. Cel- 
lars are flooded, and the soil, permeated with filth, giving 
rise to deadly mepbitic gases, makes the locality a hot bed 
for disease, i.riginating that scourge of children, cholera, 
infantum, and also the rheumatism, scrofula, fevers, and in- 
numerable pulmonary complaints of adults. In the new and 
manufactured portion of the city, in the neighborhood of 
Central Park and above, the condition of matters, though 
less apparent, is not much better. Some years since Gene- 
ral E. L. Viele published a map of Manhattan Island, show- 
ing the lead of the natural water courses and ponds, the 
beds of which, like that upon which the Toml>s or city 
prison noW stands, were quagmires and soaking bogs. This 
map disappeared, but was resurrected by the Citizens' Asso- 
ciation in 1865, and from its topography the origin of the 
maladies prevailing in certain quarters is readily traced. 
Old marshes, which, in the overwhelming desire to raise 
grades and make streets, were filled up with Eand and stone, 
have asserted their existence and converted the land ioto a 
sponge, absorbing the filth which flows from the f.iulty sew- 
ers. In the upper portion of our city, even at the present 
time, there are street?, raised far above the normal grade, en- 
closing lots on the bottom of which stagnant pools still ex- 
ist ; and we can recall localities which, now thickly built up, 
weie, hardly ten years since, sites of skating ponds of con- 
siderable extent. This land, as well as whole districts indi- 
cated by General Viele's map as the former beds of water 
courses, is now covered with many of the finest residences 
in the city, the owners of which, though experiencing sick- 
ness in their families, little suspect the hidden cause to 
which the prevalence of disease is due. 

We notice with gratification a revulsion of opinion against 
filling in, as a means of reclaiming ground from bogs and 
swamps. The health authorities of Brooklyn have already 
taken steps in another direction, and have appropriated 
funds to pump off the water from submerged land I efore 
raising the grade. This, we think, is the wisest course the 
Health Board can pursue. Burying a nuisance out of sight 
is not abating it, and merely covering up so formidable an 
enemy to public health renders it doubly dangerous by con- 
cealing its existence until it becomes recognized through its 
deadly effects. The pumping operations can be accom- 
plished very expeditiously, while the filling up process takes 
a great deal of time ; and the expensive nature of the letter, 
for maierial, labor, and cartage, would cost the city or the 
owners a much greater sum than that for which the property 
when filled in could be sold. 

We need rapid transit, and our present system of docks is 
a disgrace to any civilize 1 people ; but great as are both our 
wants in this direction, they are excee Jed by the urgent ne- 
cessity which exists for a thorough overhauling and, if need 
be, entire alteration of our sewerage. 



RENEWAL OF THE REWARD OF ONE HUNDRED 
THOUSAND DOLLARS. 

The Legislature of the State of New York has recently 
renewed, for the period of one year, the offer of one hundred 
thousand dollars reward for improvements in canal naviga- 
tion. Tnis will be good news to scores of inventors. 

The law making the offer of this large reward was origin- 
ally passed in 1871, and the text thereof was given in the 
Scientific American of May 6 in that year. It provides 
for the payment of one hundred thousand dollars to the 
introducer of a plan, for navigating the Erie canal in this 
State, which shall prove on actual trial to be better and 
more economical than the existing method of towage by 
horses. The following are the chief requirements of the 
law: 

A Board of Commissioners is appointed, consisting of 
George B. McClellan, Horatio Seymour, Erastus S. Prosser, 
David Dowa, George Geddes, Van R. Richmond, Willis S. 
Nelson, George W. Chapman, William W. Wright, and John 
D. Fay, whose duty it is to practically test and examine all 
inventions that may be submitted to them, by which steam; 
caloric, electricity or any notor other than animal power 
can be practically and profitably applied to the propulsion of 
boats upon the canals. Such tests and examinations are to 
be confined to the season of canal navigation in the year 1873, 
and the Commissioners are required to demand that the com- 
peting inventions shall be tried practically upon ike canals 
at the expense of the applicants ; that the boat shall, in addi- 
tion to its weight of machinery and fuel, be able to transport 
at least 200 tun's of cargo, be able to run at a speed of not 
less than three miles per hour, be easily stopped and backed 
by its own machinery, which should be simple, economical, 
and durable, and readily adapted to the present canal boats. 
Lastly, the law requires before an award is made that " the 
Commissioners shall be fully satisfied that the invention or 
device will lessen the cost of canal transportation, and increase 
the capacity of the canal." 

Quite a number of boats were tried last year on the canal; 



and in our paper of February 15, 1873, will be found a brief 
description of their construction and performances. 

Individuals who propose to compete for the prize should bear 
in mind that it is not simply the propulsion of the boat ahead 
that is required. It is not only the propulsion, but the steer- 
age, rapid and economical handling of the vessel when in the 
canal. It is easy enough to drive a canal boat in open water 
by steam power, faster and cheaper than by horse towage. 
But to do so in a narrow canal, where the stoppages are fre- 
quent, the water shallow, the delays considerable, the boats 
constantly passing or repassing or dashing into each other, 
crowding together, jamming fast, etc., is a difficult problem. 
Evidently the boat should bj provided with a variety of ap- 
pliances to meet and promptly overcome the various exigen- 
cies to which it is to te subjected. It should have power to 
move laterally as well as longitudinally, at the will of the 
commander, and should have facilities for quickly anchor- 
ing and getting underway. Inventors will do well, there- 
fore, to turn their attention to other things besides the mere 
form of the propellers. These have been invented already 
by the hundred, and little or no advantage has been cecured 
from any of them. A velocity of only three miles per hour 
is needed, and this the ordinary propelling devices will easi- 
ly supply. 

The dimensions and other particulars of the Erie canal arc 
as follcws: Depth, 7 feet; width at top, 70 feet ; wir'th at bot- 
tom, 56 feet; length, 345 miles; number of locks, 72. 
The locks are 110 feet in length over all, admitting boats 
9C feet long. The width of the locks at the surface of the 
water is 18 feet, and at bottom 17 feet 4£ inches. The larg- 
ert boats used on the canal are 96 feet long by 1-7 feet 8 inch- 
es beam, with a depth of 9 feet. Such boats draw 6 feet of 
water, and each of them carries 240 tuns. 
» '♦■ » 
COMETS.— THEIR CHARACTER AND S3URCE. 

The spectrsscope shows us that comets consist of a mass 
of carbon du?t, so diffus- d as ti; make them bulky with lit- 
tle weight, and this explains at encethe cause of the total ab- 
sence of refraction of the light freely passing between those 
minute dust particles. 

In regard to the question " whence these masses of dust 
particles came," ZSllner, whose observations and calculations 
we mentioned in a former article on the sun, holds that the 
solar eruptions throw up masses, consisting chiefly of hydro- 
gen, ejected from the sun with a velocity of 133 miles per 
second. Ho comes to the conclusion that a? thrice this velocity 
would carry material entirely beyond tbe limits of solar at- 
traction, a somewhat less velocity would throw it to distan- 
ces corresponding to those of the comets. He thinks, there- 
fore, that comets originate from the sun, and are thrown out 
from that body finally to return thereto, just as volcanic ma- 
terial is thrown out from the earth and carried through our 
atmosphere, eventually coming down at remote spots. 

Any doubt in regard to the possibility of the existence of 
such enormous projectile forces is removed by the actual 
observations of Jansstn, Lockyer, and Kespighi. The latter 
says: " The solar surface is the seat of movements of which 
no terrestrial phenomenon can afford any idea; masses of 
matter, the volume of which is many hundred times greater 
than that of our earth, completely change their position and 
form in the space of a few minutes, showing motion of which 
the velocity is measured by hundreds of miles in a single 
second. " Professor Young has observed a solar ex plosion of 
which the mean velocity, between the altitude of 100,000 
and 200,000 miles above the solar surface, was 166 miles per 
second ; as this indicates an initial velocity of 200 miles per 
second, it is sufficient to cairy the projected matter beyond 
the orbit of the earth. 

Schiaparelli, in the AUronomische Nachrichten, calls the 
comets "cosmical clouds." He says: " Cosmical clouds will 
always appear to us as comets when they pass near enough 
to the earth to become visible." The comparison is indeed 
striking; as watery clouds ascend in our atmosphere and 
float around the earth, so the fiery clouds from the solar sur- 
face ascend into planetary space and float around as ccmets. 
Both are raised by solar heat and are afterwards cooled. 

It is possible that the hydro jen iu the solar protuberances 
is at first so abundant tha. its spectrum overcomes the spectra 
of the other materials which it may hold, as it were, in solu- 
tion; and that while being projected, it expands by its gase- 
ous nature in the planetary space, leaving the carbon and 
other materials, as a mass of dust which slowly disintegrates 
by the disturbing influence of the solar heat, planetary at- 
tractions, and adhesion of the different particles, forming 
finally great numbers of small and dense masse?, which will 
fly around the sun in the form of a belt ; and when some of 
them at la?t come down upon the earth, we call them mete- 
ors. Schiaparelli further says : " Gradually the products of 
disintegration are distributed along the comet's oibit; and 
if the earth's orbit cuts this, tha phenomena of shooting stars 
are produced." 

Two interesting facts are connected with these views ; one 
is that the position of some well determined meteor streams 
coincides with the orbit of a comet ; the other fact is that 
recently chemists have extracted hydro-carbon from meteoric 
masses: indicating the hydrogen which the spectroscope 
shows to exist in excess in the solar protuberances, and the 
carbon which the same instrument shows to exist in excess 
in the comets. 



A FERFECT VACUUM. 
The ancient philosophers who defended the theory that 
" Nature abhors a vacuum" were greatly derided by their 
opponents; but modern research would seem to confirm 
their views. There is an anecdote that Galileo, who, as our 
readers know, lived in the seventeenth contury, on being con- 
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suited by some engineers of Florence who found it impossi- 
ble to raise water in a pump barrel higher than thirty-four 
feet, told them that Nature's abhorrence of a vacuum ex 
tended only to a hight of thirty- f >ur foet; and that beyond 
that hight, it had no objection to an empty space. Galileo's 
pupil Toriic>-lli fust demonstrated, by actual experiment, the 
cause of water rising in a pump barrel from which air had 
been exhausted, ami his theory was firmiy established by the 
experiments of 1'ascal. Torrieelli's experim- nt can be read- 
ily reproduced. Take a glass tube, more than thirty inches 
luup, filled with mercury, from which the air has been ex- 
pelled Put the open end of this tube into a cup filled with 
the same liquid, and the mercury in the tube will fall until 
it has reached u night that can b-. balanced by the pressure 
of toe atmosphere. The space in the tube above the mer- 
cury is called ihe '• Torricellian vacuum," and is the most 
perf ct vacuum thatcan be produced by mechanical means. 
By a perfect vacuum wo mean empty space, and this space 
above the mercury i3 supposed to contain two RubBtances: 
1st. The vapor of mercury, which is there in virtue of the 
principle that evaporation takes place from the surface of 
all liquids, at all temperatures except that of absolute zero. 
2nd. Tlic subtle and elastic medium of ether, which ! s sup- 
posed top.'rvadi all space. Many physicists have :uado ex 
periments to determine the existence of this ether, but its 
effects are best observe.-! in the motions of Enoke's comet, 
who-c periods ot return to its perihelion are constantly di- 
minishing. The undulating theory of light is also based on 
the existence of the other. 

It becomes interesting, thee, to inquire whether a perfect 
vacuum can be produced in any manner. Admitting the 
existence of the ether, which has some tension, even though 
it be too sirall to be measured by the most delicate instru- 
ment, it will be seen that the probleiri cannot be solved, un- 
less we can destroy the tension of this ether. There is a 
theoretical temp-rature, at which (if it could be produced) 
all vapors would lose their tension. This is the point of 
absolute zero, at which all heat motion ceases. This is 
a point which can never be reached in practice, but can 
readily bj determined, and is marked on the thermometric 
scale as follows : — 219 - 3° Reaumur's scale, — 274° centigrade 
scale, — 40T2 C , Fahrenheit's scale. 

Before closing, we will explain how a degree of exhaustion 
can bo reached, which is almost perfect with the exception 
of the ether. In the use of an ordinary air pump, at each 
stroke a pump full of air is removed, and the remaining air 
expands and fills the whole space. Hence, with the most 
delicate machine, there will always bo some tension in the 
receiver, unless other means arc employed. L :t the pump 
and receiver b.i filled with cirb >nic acid instead of ordinary 
air, and let this I); exhausted by successive strokes of the 
pump until the tension is very slight. Then introduce pot- 
assa or caustic lime, which will absorb the rest ot the car- 
bonic, acid, leaving a perfect vacuum, as far as can bo ascer- 

ta.'nel by a measuring instrument or sraire. 
«-«ti «• 

TIME ABOUND IHE WOBLD. 

We have reciived of late sundry queries from correspond- 
ents relative to the gain or loss of time in circumnavigating 
the globe. Those who have not found answers in the col- 
umns devoted to such purpose will receive a general re- 
sponse in the following rather amusing discussion recently 
carried on between two grave and learned French S'lmntx on 
the same rather paradoxical topic. M. Jules Verne, of the 
French Geographical Society, has written a book entitled a 
" Tour around the World in Twenty-four Hours." What the 
nature of the contents of the volume is, we know not; but 
at all events it excited M. J. Bertrand, of the Academy of 
Sciences, to attempt to pose M. Verne with the following 
conundrum: "A person, supposed to be furnished with the 
necessary mean.s of transportation, leaves Paris at noon on 
Thursday; he travels to Br^st, thence to Now York, San 
Francisco, Jeddo, etc., returning to his starting point after 
twenty-four hours, that is. encircling the globe at the rate of 
15' of longitude per hour. Atevery station, as he passes on 
lliis journey, he asks: "What time is it?" and he is invariably 
answered: "Noon." He then inquires "what day of the 
Tveck is it?" At Brest, " Thursday" is the reply, at New 
York the same; but on his return, supposing he passes 
Paris from the east and stops at Pontoise, a town some 19 
miles to the northwest of that city, l-.e will be answered 
■'■ Friday." Where does the transition happen? Or when, if 
our travel' r rs a good Catholic, should he consider Friday's 
abstinence from meat to begin? " It is evident," continues 
the questioner, "that the transition must be sudden, and 
may be considered to take place at sea or in a country where 
the namo>s of weekdays are unknown; but," he conrinucp, 
"suppose the parallel at which it happens should fall on a 
continent habited by civilized people speaking the same lan- 
guage, aid that there should be two neighbors separated, 
say by a fence, on this very parallel. Then would not one 
si y it was Thursday, at noon, while at the same moment the 
other would assert it to be Friday, at the like hour?" 

M. Verne answers as folio <?s: It is true that, whenever u 
person makes the tour of the globe to the cast, he gf.ius a 
day, and similarly when traveling to the west he loses a like 
period, that is to say, the twenty-four hours which the sun 
in his apparent motion occupies in describing a circle around 
the earth. This is. so real and well recognized that the ad- 
ministration of the French navy gives a supplementary 
day's ration to vessels which, leaving Earope, double the 
Cape of Good Hopo, wkih* it retiins on the contrary a simi- 
lar provision from ships rounding the Horn. It is also true 
that, it' a parallel existed, such as above described, across an 
inhabited regies, thei'o woald bo corns lt-tc disagreement be- 
tween tho people adjacent thereto ; bat this parallel does not 



exist, for Nature has placed oceans and deserts in our path 
where transition is made and a day gained or lost uncon- 
sciously. Through an international convention, the point 
for making the days agree has been fixe 1 at the meridian of 
Manilla. Captains of vessels, under the same rule, change 
tne dates of their log books when they pass the 18th meri- 
dian. 

Edgar A. Poe, if we are not mistaken, avails himself of 
this apparent puzzle, in one of his desultory sketches, to 
point the story of an individual whose would-be father in- 
law refuses him the haed of his adored, with her concomi- 
tant of an agreeably large dowry, until that time shall hap- 
pen when " two Sundays fall in a week." The luckless lover 
in despair goes to sea, sails round the world, and returns to 
renew his suit exactly one year from his departure. In the 
course of events a discussion takes place lietw-en himself 
and the stern parent relative to the present day of the week, 
in which he insists that it is Monday, and the old gentleman is 
equally positive that it is Sunday. The one produces his 
diary, kept since his departure ; tho other falls back upon 
the calendar. Finally it transpires that the traveler in sail- 
ing round the globe to the east has pained a day in his reck- 
oning; hence both disputants are right, two Sundays have 
come together, and the happy denouement follows. 



SCIENTIFIC AND FBACTICAL INFORMATION. 



THE TEXAS PACIFIC BAILBOAD. 
The line of the Texas and Pacific Railroad, which is one of 
the youngest of the great transcontinental routes now in 
process of construction, is, with its connections, to connect 
New York with San Diego, on the Pacific coast, and thence 
with San Francisco. In extent, the road to its terminus will 
be four hundred and fifty miles shorter than any line now 
connecting the metropolis with San Francisco, or, with its 
branch to the latter city, will not exceed, in the distance passed 
over, any of the present routes. 

The surveys across the continent, which have recently 
been made, indicate that the region chosen is especially 
adapted to tho consiruction. Among the remarkable fea- 
tures, it may be not?d that the summits to bo crossed are 
about thirty-two per cent less than those on existing Pacific 
roads, while the grades and curvature will be about sixty- 
two per cent less. The climate through which the line is 
located is so favorable that no train need be delayed by snow 
or similar obstructions, common upon the northern roads; 
and an abundance of excellent coal for fuel is accessiblo at 
numerous points. The entire rail transportation between 
the waters of the Pacific and New Orleans will be less tban 
1,800 miles, and with ports in Texas, something under 1,500 
miles. Adding to these advantages the bordering Mexican 
States, with their great mineral wealth, together with the 
immense traffic of Texas, California, New Mexico, and Ari- 
zona, it certainly, seems that the enterprise will prove of 
great value, both nationally in opening to trade an almost 
unrivaled section of the country, and individually in the 
large profit which it must yield to its projectors. 

As regards the progress of the road, we have before us the 
report of the Preside nt, Hon. Thomas A. Scott, in which it 
is stated that nearly four hundred miles of the line have been 
graded, and the bringing so far advanced as not to retard 
the laying of the iron. T je greater portion of the ties need- 
ed have been distributed, and the rails, etc., for three hun- 
dred miles, are being forwarded to cities along the route as 
rapidly as possible. The labor has been accomplished since 
last October in the face of serious obstacles in the way of 
transporting material. Work has al o been begun at San 
Diego, and is being rapidly pushed forward. The grant of 
six millions of dollars of bonds, made by the State of Texas, 
to the road was coupled with the condition that the line 
Wdst from Marshall, and west from Texarkana, should be 
completed to a point of junction near Fort Worth, by Janu- 
ary 1, 1874, so that by that date quite an extensive portion 
of the route will be finished. 

President Scott considers that, judging from past progress, 
the entire road will be built within a period of five years' 
and c msequently much within the time granted for its com- 
pletion. 

— ■»■ » 

Fishing Tackle. 

We were shown a few days ago a trout fishing rod, made 
for r friend of ours by Mr. Thomas Tout, of Kingston, Mass., 
which excels in beauty anything we have seen in this line 
for some time. 

It was made of lance wood, and provided with a number 
of extra tips of the same material and of bamboo. The 
mountings were stiver plate, finely finished and of chaste 
paltern. The rod possessor, in an unusual degree, that 
peculiar clastic quality which an expert fisherman readily 
understands by the handling, but which it is difficult to 
adequately describe. It was very light, weighing only 
8 ounces, as flexible as a whip thong, and strong enough to 
land a grampus. 

.„•.. 

A. Competitive Trial of Rock Drilling machines. 

It has been announced that a trial of apparatus used in 
quarrying and boring rock will be held at Pittsburgh, Pa., 
on July 8, 9 and 10 proximo. To this competition, owners 
and patentees of drilling apparatus, whether worked by hand, 
compressed air or steam, drilling bits and tools, electric and 
other fuses, and all other appliances used in rock cutting 
and mining are invited to send their inventions. Steam 
power will be furnished gratuitously, and the trials will take 
place in a quarry, so that really practical results will be ob- 
tained. These experiments are likely to be of great interest 
to the coal mining population, to whom the necessity of 
practical mechanical appliances is one of great importance. 
Further particulars will bo found in our advertising columns. 



THE PROPER MOTION OP PROCYON. 
M. Struve, director of the Russian Central Observatory at 
Pulkowa, has discovered a very small star, at a distance of 
about two seconds from Procyon. The position which this 
body occupied during the observations accords perfectly 
with the hypothesis of Dr. Auwers that the irregular move- 
ment of Procyon is dun to its movement around some small- 
er and hitherto unknown companion, through a period of 
about forty yars. The mass of this new star, it is con- 
cluded, cannot be less than half that of the sun. 

PROGRESS OF THE ST. OOTIIARD TUNNEL. 
During the month of March last, the piercing of the St. 
Gothard tunnel advanced to 806'4 feet. The total number 
of workmen employed is 813. Considerable difficulty has 
been experienced owing to the percolation of water through 
the micaceous rock. At one time, the flow averaged 75 
quarts per second, greatly delaying the progress of the 
work. 

RUSSIAN OBSERVATION OF TRANSIT OF VENUS. 

The Russian government has appropriated 70,000 roubles 
(about $55,000) for observation of the coming transit of 
Venus. Twenty- Tour expeditions will bo dispatched to va- 
rious parts of the globe. 

A NEW BLUE COLOR. 
A new shade of blue of great beauty has been obtained by 
Springmiihi from a secondary product derived from the 
manufacture of artificial alizarine. Tho color is conse- 
quently ex;racted indirectly from anthracene, produced from 
tar. It is stated that, under certain conditions, it is superior 
to the aniline blues, but at present its cost is quite high. 
CASTING THE STANDARD METERS. 

The International Metric Commission, which met i- Paris 
in October last, deci led that each of the States represented 
should be supplied with a standard meter made from iridia- 
ted platinum, and that the manufacture of all the bars 
should take place at the sometime and from one melting of 
the alloy. Before proceeding wiih this extensive and delicate 
operation, the French section of the commission, to which 
the work is entrusted, have recently caused to be made two 
type meters in order to test the processes which will be here- 
after employed, in forming the standards. M. Deville hav- 
ing succeeded in cb'aining iridiated platinum in a perfectly 
pure state, the fusion and casting of the types recently took 
place in his laboratory in presence of the President of tho 
Republic and many other distinguished personages. Nine- 
teen and four fifths lbs. of platinum were, by the action of the 
oxyhyJrogen flame, melted in 45 minutes with 2 - 2 lbs. of 
iridium, the latter, it may be here remarked, being by far 
the least fusible and hardest of the metals which accompany 
platinum in its natural state. The ingot was cast in a mold 
formed from a block of carbonate of lime, the interior s-ur- 
faC3 of which was brought to the state of caustic lime under 
the excessive temperature therein developed. By th s means 
all risk of fissures within was avoided. The metal cooled in 
the mold, retaining its brilliant surface, after which the bar 
vra« su ; tably rolled and finished. The operation was a com- 
plete success, and will be repeated with the 440 lbs. of alloy 
necessary to compose all the standards. This will be a met- 
allurgical process, says Lv> M/ndes, tut exceeding iu magni- 
tude anything of similar nature that has yet been attempted 
with these inalterable meta's. 

NEW HORTICULTURAL FERTILIZER. 

Some time since we called attention to anew chemical fer- 
tilizer for horticultural purposes, suggested by Dr. Jeauiu ) 
of Paris. Lea Mondesof recent date, in commenting on re- 
sults obtained by its use, says that it represents the fertiliz- 
ing principles of at least one hundred times its weight of 
concentrated animal manure, and supplies to the plants ni- 
trogen, phosphorus, potash, sulphur, nud iron in a com- 
pletely soluble state. The compouud consists of 400 parts 
of nitrate of ammonia; 20D parts biphosphate of ammonia; 
2E0 parts nitrate of potash ; 50 parts muriate of ammonia ; 
60 parts sulphate of lime, and 40 parts sulphate of iron. 
These ingredients are pulverized Lnd mixed. One dram of 
the powder (about a teaspoonful) is then dissolved in a 
quart of water and a wineglassful of the solution given two 
or three times a week, in accordance with the health and lux- 
uriance of the vegetation. 

The plants may be placed in any kind of earth, however 
poor, ex en pure sand, or may not be potted at all. It is 
stated that certain flowers, the fuchsia, for example, may be 
cultivated without earth by simply placing the stalk in a jar, 
at the bottom of which is an irch or so of water, just suf- 
ficient to cover the ends of the roots. To the fluid a propor- 
tional quantity of the fertilizer is added, a3 above specified, 
once in eight days. The foliacous development of plants 
treated with the substance is said to be truly wonderful, and 
yet the rapid growth of the leaves does not int rfero with 
the most luxuriant flowering. To this we may add that 
quite recently we have tried a compound hastily composed 
of the majority of the substances above detailed, merely as 
an experiment, on a small and sickly fuchsia. Tho plant 
was rroopingand little else remained than a half dry stalk. 
After two applications of the fertilizer, its effect was appar- 
ent, and at the end of ten days, during which probably half 
a pint of solution had been supplied to the earth, new shoots 
had sprung out, leaves formed, and the entire plant became 
perfectly loaded ddwn with buds. 



T. J. A. says: The Scientific American' is the most 
valuable paper within my knowledge, and I have read all 
the foremost papers in tho land. 
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NEW BIFLE ATTACHMENT FOB FOWLING PIECES. 

We were recently shown, at the store of Messrs. Cooper, 
Harris & Hodgkins, No. 177 Broadway, in this city, a very 
ingenious device whereby an ordinary central fire, breech 
loading, double barreled fowling piece can be at once trans 
formed into a rifle. The appliance, which may be combined 
with either one or both barrels, is simply an extra barrel, or 
tube, of steel, rifled within. Exteriorly it is made to exact 
ly fit the interior of the bore, a suitable enlargement at one 
extremity rendering it conformable to the cartridge chamber. 
It is pushed into the breech with no more trouble than an 
ordinary metallic cartridge, and completely lines the barrel, 
from the rear flush to the muzzle. 

For sportsmen who desire to travel light, without the extra 
weight of both fowling piece and rifle, we should think this 
to be an excellent and convenient arrangement. Its small 
size enables it to be readily transported in the field, so that 
the hunter is provided with a piece, -one barrel of which is 
adapted for shot and the other for ball ; or if, while pursuing 
birds or small animals, he suddenly sights larger game, he 
can immediately alter his gun from a smooth bore to a single 
barreled rifle, or, if he has two extra tubes, to a double 
barreled rifle, 



NEW MODE OF CHAIE CONSTBUCTION. 
We have, in the past, called the attention of our readers 
to the defective construction of modern household chairs, 
which, however well seasoned the timber used in their ma- 
nufacture may be, are rarely durable, or even able to with- 
stand for a short time the ordinary wear and tear of mo- 
derate use. The inventor of the device which we illustrate 
herewith proposes a simple arrangement which, he claims, 
adds greatly to the strength of the piece of furniture through 
disposing the material so as to provide for opposing the 
strains in the most effective manner possible. The most de- 
structive of these strains occurs when the chair is tilted back 
by a heavy occupant. The tendency is for the seat and back 
legs to close or form a more acute angle, and for the seat and 
fore legs to open or form a more obtuse angle, as also for the 
fore legs to withdraw from the seat. 




These tendencies he directly opposes by introducing a brace, 
counterbrace, and tie ; and in order that one shall assist 
the others, these various parts are embodied in light and 
handsome metallic trussings, which, at the angles, are let 
into and attached to the rails and legs of the chair by means 
of bolts or heavy screws, as shown in our illustration. 

Very light castings, thus applied, securely hold the arti- 
cles together, and give permanent stiffness and strength to 
the lightest chairs. These castings, of malleable iron, may 
be made plain or ornamental, japanned, silvered, or gilded, 
and are applicable to the cheapest as well as to the most cost- 
ly chairs. Patented March 18, 1873. For further particulars 
address G. F. Ells, Deposit, Delaware county, N. Y. 



miller's Combination Sprinkler. 

Messrs. Underhill & Miller, of No. 183 Water street, this 
city, manufacture an improved form of combination sprink- 
ler, which is excellently adapted for farm uses. The imple- 
ment consists of a large syringe provided with a one-sided 
spout full of small holes on the upper Bide, through which 
a liquid, destructive to noxious insects, can be thrown in 
spray on the under side of the leaves of plants. The sprink- 
ling spout can be easily detached and straight pipes of va- 
rious sizes substituted in order to fit the device for use as a 
syringe for cattle or ordinary medical purposes. All the ap- 
pliances are packed in a neat case, and are accompanied by 
packages of Miller's compounds for trees and plants and also 
for veterinary uses. We have used the apparatus and can 
recommend it to those of our readers who may have gar- 
dens to cultivate and cattle to care for. 
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Professor Crtni, of Brussels, and others, have found 
favorable results from the administration of large dosr-s of 
iodide of potassium in the second stages of Bright's disease, I 



BLACKING BOX. 

Our illustrations represent an improved form of blacking 
box, affording both perspective (Fig. 1) and sectional (Fig. 2) 
views. It will be noticed that the receptacle for the black- 
ing is made saucer-shaped, the rounded bottom allowing all 
of the composition to be used The sides are vertical, ex- 
tending down from the upper edge to form a support for the 
box and also to receive the cover which fits over the upper 
flanged portion, as shown. 




The advantages claimed are economy in the use of black- 
ing, none being roasted by caking in sharp corners, ready re- 
moval or affixing of the cover, and the absence of rough or 
sharp edges which cut the brush. Patented July 11, 1871. 
For further particulars address the inventor, Mr. Dennis 
O'Leary, Hubbard, Trumbull county, Ohio. 



CABBE'S ELECTBICAL MACHINE. 

This machine consists of an arrangement by which a cur- 
rent of electricity is derived from a combination similar to 
the electrophorus. 

A is the base of wood or metal, 1 $ inches thick and 16 inches 
square. B and C are two round pillars of wood (or ebonite), 
B being 10 inches and C 17 inches long ; they are both 2 
inches in diameter. These pillars pass through the base, 
and have nuts below to fix them securely. E is a round 
ebonite (or glass) rod, 1J inches in diameter and 16 inches 
long + the piece of it screwed into B. The rod, P, is of 
glass or ebonite, 8 inches long, and the same diameter as the 
other, with a piece 1 inch long at the lower end fitted with 
cement into C, and a piece 21 inches long at the upper end 
going up into the prime conductor, F. The conductor is a 
cylinder of tin plate lacquered black, with two brass spheric- 
al ends fitted into it, one of which has a pipe soldered into 
it, up which the end of the glass rod, D, goes and fits tight. 
The rod, E, has a hole, tapped with a screw thread in the 
upper end, and a screw is put down from inside the conduct- 
or into this, and secures the conductor to the rod. 

1 and 2 are disks of ebonite — 1 being 12 inches and 2 being 
18 inches in diameter. They are fixed to the axes 4 and 3 
respectively. 4 is turned by the pulley wheel and handle 5, 
and this pulley wheel drives 2 at a rate six times as fast as 
4 goes round. The rate of the upper disk may be more than 
this, but should not be less. The lower disk is i inch thick, 
the upper one a full -fa. The axes are of wood, with brass 
fittings at the ends. 

The band in the figure is represented as crossed, but it is 
no matter which way 2 turns. At G is a collar of brass, with 
a pinching screw to hold it on the rod, E, and this collar car- 
ries the pin at the end of the axle 8, on which it turns. H 
is a brass pipe carried by a similar collar, and carrying the 
comb for collecting the electricity as near as possible to the 
surface of 2 ; at the other end is a bell, E, capable of rota- 




ting stiffly on its axis, carrying the brass wire, J, with a ball 
at the top, which can be thus made to touch the conductor 
or be fixed at any distance from it. At I is a comb attached 
to the conductor ; and on the other side at a piece of ebon- 
ite, about 2i inches long and 1 inch wide, is attached to the 
conductor parallel with the disk 2, and having on the side 
next the disk a piece of varnished paper cemented to it with 
four or five points cut on the edge of the paper, which is 
somewhat wider on one side than the ebonite plate, so that I 



these points are projecting in the direction in which the disk 

2 is turning. A correspondent says that he put this apparatus 
to his instrument as a matter of faith : it seems to work as 
well without it, and he does not in the least understand what 
its office is. Lastly, at L L is the rubber, consisting of two 
cushions, which clasp the disk 1 closely, and are supported 
by two thin wooden springs, L L, fastened to a block of wood 
at the bottom, which slides on and off on a dovetail fixed to 
the base A. The cushions are covered with thin leather, 
stuffed with horsehair ; and the amalgam is bisulphuret of 
tin, called aurum musvoum, rubbed on the cushions. The 
disks overlap by 4 inches, and run as close together as pos- 
sible. The disks should be carefully selected, without wind- 
ing or buckles in them. When the machft*^ is in action, the 
comb at H is connected with the ground bjea chain, and the 
ball at the top of J is brought away from the conductor till 
the striking distance is attained. This machine gives from 

3 to 5 inch sparks easily and in torrents, with a condenser 
showing a square foot of surface. One or two of the sparks 
are enough for most people. There is a necessity for occa- 
sionally washing the disks, first with fluid magnesia and then 
with paraffin, as the ozone appears to turn the sulphur of 
the ebonite into a coating of sulphuric acid, which attiacts 
moisture. This would be avoided by glass discs, but they 
produce much more friction. A piece of Bristol board well 
dried, and when well dry well coated with shellac, might he 
tried for the disk 2. If glass rods are used for E and D, 
they should be coated with shellac, as the machine is much 
inclined to blow and leak everywhere. 

The above, from the English Mechanic, will inform those 
of our correspondents, who have asked for descriptions of the 
construction of an electrical machine, how they may make a 
good instrument. 



TOBACCO HANGEB. 

Green tobacco is suspended in the drying house by lash- 
ing the stalks to horizontal poles with twine, an operation 
requiring some skill, necessitating waste of cord, and often 
causing injury to the leaves. Dr. Frank C. Johnson, of 
Brooklyn, N. Y., in order to improve upon this system, has 
recently patented a simple and ingenious invention, illustra- 
ted herewith, which will doubtless find ready appreciation 




among all cultivators of the nicotian weed. The butt end 
of each stalk is passed through an oval metal ring, Fig. 1 , 
on the inner side of which are formed a number of notches 
and two spurs. By the means shown in Fig. 2, the plant is 
then suspended to a hook or nail, its own weight crowding it 
against the sharp projections, which firmly hold it. To re- 
move the stalk when the tobacco is dry, it is only necessary 
to lift it and crowd it to the side of the ring opposite the two 
spurs, when it will readily pass out of the holder. Patented 
August 27, 1872. 



Hon Deltas are Formed, 
It appears from the observations of Mr. David Robertson, 
F. G. S., that in fresh water particles of clay were held sus- 
pended for a long time before wholly subsiding, while salt 
water, or a mixture of salt and fresh, became comparatively 
clear in the course of a few hours. The results showed 
that water only slightly brackish had a great power in pre- 
cipitating the clay, and from this he concluded that the 
great bulk of the clay carried down in solution by rivers 
must be deposited before it could reach any great distance 
from the seashore. This may throw some light on the for 
mation of deltas, and on the silting up of river courses 
within the influence of the tides. It may also assist in de- 
termining how far the glacial mud, for example, could be 
carried into the seas by tides and currents. 



New Mode op Preparing Animal Manures. — Coignet 
purposes to treat animal refuse of all kinds with super- 
heated steam to effect its conversion into manure without 
nuisance. He is convinced that this will be the best method 
of treating the offal of the slaughtered oxen ot the Jfi, 
Plata. 
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STRAW-BURNING PORTABLE ENGINE. 

The main obstacle to the employment of steam to any 
great extent, in the agricultural operations carried on over 
the great prairies of the West, is the difficulty of obtaining 
fuel. Forests are scarce, and from this are made the objects 
of preservation rather than depletion, while the high freights, 
and consequent expense of coal materially diminish the 
economical advantages of steam. It was for this reason that 
corn has recently been burned as fuel, the staple, owing to 
the excessive transportation charges to the Eastern mar- 
kets, being cheaper to use for such pur- 
poses than either coal or wood. In view 
of the above facts the importance of 
the invention represented in our engra- 
vings, for which we are indebted to 
Engineering , will be widely apprecia- 
ted, more especially when we add that 
it furnishes a means of employing 
straw, corn stalks, reeds, and similar 
vegetable matters, which abound in 
enormous abundance in our Western 
States, as a valuable and effective fuel, 
capable of generating sufficient heat to 
keep up steam in a boiler. 

The principal ideas of the device were 
conceived by Mr. Schemioth, a Russian 
engineer, who communicated his plans 
to Messrs. Ransomes, Sims, and Head, 
of Ipswich, England. This firm, adds 
Engineering , " after fifteen months of 
continued trial, have at last produced 
the most perfect engine yet invented 
for burning straw or other vegetable 
products." 

In some of the early experiments 
much trouble was experienced in ob- 
taining sufficient atmospheric air 
through the bottom of the fire box, ow- 
ing to a deposit of silicious matter 
which covered the bars with a sort of 
clinker ; and after trying various 
schemes, the following simple method 
was found to be the most practical : The 
bars are placed about 4 inches apart, 
and between each pair is a blunt knife 
projecting about 2-J inches above them. 
Each knife is attached to a cross bar 
sliding on two guides under the grate, 
one end of this bar terminating in a 
long handle extending beyond the ash 
pan. When the bars require to be 
cleaned, the fireman moves the knives 
backwards and forwards, giving them, 
at the same time, a side action, which 
cuts out the clinkers, these falling into 
the ash pan, where they are immediate- 
ly quenched by a jet of cold water from the feed pump, thus 
avoiding any danger from the escape of the burning ashes in 
cases of windy weather. 

The apparatus for feeding the engine consists of rollers, 
which force the straw in so that each separate piece comes 
under the action of the flame. It is self-acting, and driven 
by means of a strap, and steam may be got up in the same 
way as with any other combustible, by attaching a handle to 
the feeding rollers and turning them by hand instead of by 
steam power. One man only is necessary to feed the straw 
into the engine, provided the 
material is brought to him 
and placed alongside the feed- 
ing trough. The average con- 
sumption is about four to five 
times the weight of coal ; and 
according to experiments 
made, about ten to twelve 
sheaves of straw are required 
to thrash one h und red sheaves 
of wheat. 

The engine represented is 
an ordinary 10 horse power 
portable, except that it is pro- 
vided with a larger fire box 
than is used for coal burning, 
and that the tubes are of 
slightly smaller diameter than 
those ordinarily employed. 
The straw-burning apparatus 
is constructed precisely as 
shown by our engraving, and 
the straw is burnt in its natu- 
ral condition, and not subject- 
ed to any artificial drying pro- 
cess. On first lighting up, 
the rollers have, of course, to 
be turned by hand to feed the 
straw into the fire box, but 
this is very light labor and 

can easily be performed by a boy. On the occasion of a trial, 
detailed in our cotemporary, in thirty-two minutes from ap- 
plying a light, the steam had got up to 20 lbs. pressure, and 
the steam jet in the chimney was then opened. In eight 
minutes more, or forty minutes from lighting up, the steam 
pressure had reached 31 lbs., and the engine was then start- 
ed, the steam jet being shut off and the belt put on to drive 
the straw-feeding rollers. The steam pressure then began 
to rise rapidly; and in fifty-one minutes from lighting up, a 
pressure of 60 lbs. was reached. Subsequently, the pressure 



was raised to 70 lbs., and a brake, applied to the fly wheel, 
was loaded so as to cause the engine to develope 20 effective 
horse power, the speed being 140 revolutions per minute. 
With this load steam was maintained steadily and with the 
utmost ease, the whole of the arrangements working admira- 
bly. The combustion of the straw was thorough and com- 
plete, only a few stray particles of unburnt material occa- 
sionally finding their way into the ash pan, while, by an oc- 
casional use of the rake or knives already mentioned, the 
grate bars were readily kept clear The water jets in the 




STRAW-BimttlNG fOMABLE ENGINE. 

ash pan also thoroughly fulfilled their purpose of preventing 
ignited particles from flying about— an important matter 
where thrashing is going on— and altogether the trial was a 
most satisfactory one in all respects. 

One of the illustrations which we give represents a per- 
spective view of one of these engines getting up steam, show- 
ing the position of one man feeding and the other turning 
the rollers by hand. The other engraving consists of a sec- 
tion of the fire box. In these views, a a are toothed rollers 
fitted with malleable teeth, and connected with the engine 




by means of a pulley, b, driven by a strap from the crank 
shaft. These rollers make 48 revolutions per minute, and 
can be turned by hand when getting up steam. The mova- 
ble sliding blunt knives or rake, ee, attached to a crossbar; d, 
slide on guides, e e, below the grate, as already explained. 
This rake can be moved with a forward and side motion by 
the stoker by means of the handle, /, thus breaking up the 
silicious crust deposited on the grate bars, g, while a perfo- 
rated pipe, h, is provided for injecting water upon the burn- 
ing ashes. A shoot, i, carries any small pieces of ignited 



straw back into the ash pan, and j is a wooden trough to 
contain the straw which is to be fed into the furnace, and 
which can be removed when the engine is traveling. The 
whole apparatus swings on a hinge, Jc, and can be taken off 
in a few minutes, and the ordinary fire door substituted 
when coal or wood is burned. 

This is without doubt one of the most important steps that 
has been made in the construction of portable steam engines 
since their introduction, as they can now be used in any coun- 
try where vegetable produce can be raised, instead of, as 
heretofore, being practically restricted 
to those countries where coal or wood 
can be procured. 

Trial of the New Electric Light 
Machinery at the House Oi 
Commons, 

Gramme's magneto-electric machine 
has been now for several months before 
the public, and the effects obtained, 
says Engineering, have been of such a 
nature as to confirm our statement that , 
scientifically and practically, it is one 
of the great inventions of the age. 

The essential requisite for the pro- 
duction of electric light is that the 
machine evolve a current of considera- 
ble quantity and tension, for experi- 
ment proves that the most effective ar- 
rangement for illuminating purposes is 
neither quantity nor tension alone, but 
a combination of both, which may be 
easily obtained by paying due attention 
to the gage and length of the wire, the 
connection of the bobbins, and the speed 
with which they are driven. In the 
present case, the velocity need not ex- 
ceed a maximum of 350 revolutions per 
minute. 

Such a moderate rate obviates the 
great inconveniences caused in other 
machines by the overheating of the ar- 
matures. This is the great drawback 
in Ladd's and Wilde's apparatus, which 
in other respects are admirable pieces 
of workmanship and skill. Practical- 
ly this advantage appears to us to be of 
as much importance as the distinguish- 
ing feature of the Gramme itself, name- 
ly, the absolute continuity of the cur- 
rent and its uniformity of direction. 
This development of heat eauses not 
only mechanical inconveniences, but 
also, by raising the temperature of the 
conductors, it increases the resistance 
and thus diminishesthe strength of the 
current. Now the heat developed in the Gramme machine 
becomes perceptible only when the work to be done is not 
proportional to the current generated. But as the electro-mo- 
tive force varies with the rapidity of rotation, it is evident 
that the latter may be regulated to suit the requirements of 
the case. By attending to this, little or no heat may appear 
in the coils, and a very large fraction of the power expended 
may be converted into useful work. On the night of May 
25, we had the opportunity of examining the apparatus on 
the clock tower; the speed was only 300 revolutions per mi- 
nute. The machine is in theen- 
gine room under thepeers' lob- 
by ; the interpolar wires are 
bracketed to the walls from 
which they are insulated by 
passing through the space be- 
tween V shaped pieces of 
ebonite. The wires are not 
covered, insulation from the 
air being deemed unnecessary. 
They are carried from the en- 
gine room to the lantern of 
the tower, a distance of 900 
feet ; consequently three times 
that of the Foreland, and the 
greatest distance, we believe, 
the terminals of an electric 
light generator have as yet 
been carried. The gage used 
is the 000 B. W. G., or '425 of 
an inch in diameter. The in- 
tensity of the light on the 25th 
of May was equal to 8,000 can- 
dles. Very dark glasses were 
required to look at the lantern 
even from a considerable dis- 
tance. The beam, as it shot 
through the air, reminded one 
of the lustrous silvery appear- 
ance of the tail of the comet 
of 1858 when in perihelion. At the place illumined by the 
beam, objects could be seen, and books and letters read with 
as much ease as in solar light, allowance being made for the 
mellowness of the one and the brilliant argent color of the 
other. At Trafalgar square, a very black shadow of the pil- 
lar was cast over the National Gallery ; at the Duke of York's 
column, a very pleasing effect was produced by the sharp 
and well defined shadows cast by the trees and their foliage. 
At these two places, we endeavored to realize the difference 
between the electric light and that emitted also from the 
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ciock tower by the 800 gas burners of Mr. Wigbam, en- 
hanced by the most elaborate optical aids; and we must say 
tbat the contrast was indeed very striking, a few minutes 
having elapsed before we were ab e to discover the path of 
the beam projected by the latter. In the immediate vicinity 
of the House*, Mr. Wigham's light is very softand pleasing 
to the eye ; but at a distance, by no means considerable, it 
is scarcely visible. Perhaps the proximity of the electric 
light may contribute to diminish its splendor; if to, the re- 
sults are all the more in favor of the new machine. 

The carbon points are eight inches long and half an inch 
in thickness. They last for about foul or five hours, and 
theu require to be .eplaced. 
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The New Corundum Alines of Pennsylvania. 

To the Editor of the Scientific American: 

In company with Professor Gartli and Messrs. Willcox and 
Green, th« undersigned made a second visit to the recently 
discovered corundum mine, near Unionville, Chester county, 
Pa. Tiie proprietors, Messrs. Bull, Chundler & Perrey, are 
now engaged in mining the corundum aud preparing it for 
the market. For the latter purpose, they have erected the 
appropriate machinery to reduce the corundum to powders of 
various degrees of fineness. In the reduced state, it has a 
nearly white appearance and looks exceedingly clean. 

The mine in its present state exhibits a good exposure of 
the nearly vertical b-.A of corundum. A deep excavation 
exposes a breast of almost fourteen feet iu width, disappear- 
ing east aud west beneath fie superincumbsnt gravel and 
clay on the sidi-s of the pit. The crest of the bed, upon 
which the corundum is being removed by blasting, is about 
five and a half feet in thickness. It is of course impossible 
to estimate the extent of the bed of corundum. It probably 
extends along the breadth of the hill, but may reach in depth 
for mmy hundred feet. Professor Garth has recently been 
investigating the corundum and the associated minerals ol 
this mUe and those of North Carolina ; and he will shortly 
present us with a highly interesting and valuable communi- 
cation on the subject. JOSEPH Leidy. 

Remabxs by the Editor. — Corundum, it will be remem- 
bered, is the substance chemically known as alumina, which 
is an oxide of aluminum, being composed of two parts oi 
the metal aluminum and three parts of oxygen gas. An 
impure variety of corundum or alumina is known as emery, 
while the puror varieties rank among the precious stones, 
known as rhe ruby and the sapphire. Corundum standc 
next to the diamond in hardness, and the prepared powders 
mentioned by our correspondent are oxtensively used in the 
arts for polishing and grinding purposes. 



The Chlorodlzlnz Process of Extracting Silver 
from Refractory Ores. 

To the Editor of the Scientific American: 

I forward you a specimen of refractory silver ore (from the 
Gilpin mine near Georgetown, Col ), containingargentiferous 
galena, sulphuret of silver, black sulphide of silver, green 
carboruito-of copper, covellme, copper pyrites, marcasite and 
zinc blende. 

Enclosed you will find a sample of amalgam obtained from 
the same grade of ore (mineral from the same vein.) It whs 
worked nn a lar^o scale, one tun and a half at a time, by the 
chliiridizing process, and afterwards amalgamated at a cost 
(here) not exceeding ten dollars per tun, the mineral being 
delivered at the reduction works.. 

The specimen of retorted silver is from the came amalgim, 
and is overOSO fine, aquality which I behove has never before 
been produced in the United Siutes, especially from refrac 
tory ore, except by Joha N. Palmer, Jr., who, in company 
with your humblo servant, worked the ore above referred to. 
The ore was chloridized to 91 j per cent. 

As much has been said about the impossibility of amal- 
gamating refractory ores of Colorado, I forward yoi the 
samples so that you may examine them and test them for 
the benefit of science; and, if you consider this article 
worthy of publicity iu the columns of your illustrious paper, 
please insert the facts after having t-steJ them. 

Georgetown, Col. Percival Stockman. 

Remarks by the Editor. — This result evinces consider- 
able progress in American metallurgy. A low bullion of 
fiom 303 to 500 fine used to be an ordinary result. The 
m iximum chlorination by the Sietefeldt furnace is 92}, or two 
per cent less than by M ;ssrs. Palmer and Stockman. 

»-»». — 

The notarization of the Earth's notation by Tides. 
To the Editor of the Scientific American: 

Having given John Hepburn, in your number for June 14, 
permission to ventilate his reasons for holding that the tidal 
movements cannot influence the earth's rotary motion, please 
allow me to show why he should change his mind straight- 
way. 

Lie' us suppose that, in the course of a year, the two great 
tide waves mike twelve revolutions, in direct order, that is, 
from W. to E. : also, that the earth rotates, in the same time 
and direction, 365 times. It is evident that the earth gains 
upon the tides over 350 revolutions; which is plainly the 
same thing, in all its mechanical effects, as if the tides stood 
still and the earth rotated between them 350 times. And we 
have here an exact picture of a rotating wheel, to which a 
brake is applied and held in position by some external power. 

I suppose it is well known that the slow retardation of the 
earth's diurnal motion is an established fact in astronomy. 
If J. H. will station himself at the opposite celestial pole, 
perhaps he can favor ua with an explanation of this fact 

Orthodox. 



AIC3H0L FB0M FL7NT AWD QUARTZ. 

A.B8TRACT OF A RBCBNT LECTURE BEFORE THE ROYAL INSTITUTION DY 
PROFESSOR KUEHSO.V REYNOLDS. M. D. 

Carbon has hitheito been considered the sole alcohol form- 
ing clement; but the chief constituent of flint and quartz, 
namely, silicon, must now be admitted to share in this 
power, and likewise in the ability to form other remarkable 
compounds. I have here a quantity of finely divided flint 
mixed with some powdered fluor spar; when I pour oil of 
vitriol on the mixture, and apply heat, a colorless gas is ob- 
tained, -which, when passed into water, produces a highly 
acid and gelatinous liquid. The gas is a compound of ihe 
element fluorine with silicon — the tetrafluoride of silicon — 
and this, when brought in c intact with water, produces an 
acid called hydrofluosiheic and a quantity of gelatinous 
hydrate of silica. 

The clear acid liquid, when treated with caustic soda, 
yields this white salt, the fluosilicate of sodium, from which 
we directly obtain the silicon, as you see, by simply heating 
with some metallic sodium. In this case the sodium re- 
places the silicon, the latter separating, as you observe, in 
the tube as a dark brown substance. 

Unlike carbon, silicon in any of its forms easily combines 
directly with chlorine, producing the liquid chloride which I 
have in this tube. This is a very volatile body, boiling at 
50" C , and is half as heavy again as water. It can also be 
prepared from silica by heating to full redness the finely di- 
vided oxide and carbon in a current of chlorine. In compo- 
position, this chloride is the silicon representative of tetra 
chloride of carbon. 

We can easily obtain the impure gas by WShler's method, 
in treating a compound of silicon and magnesium with hy- 
drochloric acid. We thus obtain a colorless, spontaneously 
inflammable g.is, which burns with a bright light on contact 
with the air. In its pure condition, siliciurctted hydrogen 
U not spontaneously combustible at ordinary pressure, but 
in a slightly rarefied atmosphcro it easily inflames. 

The silh-iuretted hydrogen is evidently the chemical ana- 
logue of marsh gas, the tetrahydride of carbon. 

It is usual to regard marsh gas as the typical carbon com- 
pound from which some alcoholic series may be supposed to 
spring, and, in fact, all the alcohols belonging to tke group 
of which the well known wool spirit and spirit of wine are 
the chief members are commonly regarded as derivatives 
of marsh gas, in which a part of or all the hydrogen has 
bsen replaced by one or more compound radicals, such as 
hydroxy!, methyl, ethyl, propyl, etc. 

In these cases the carbon of the marsh gas is the 
grouping element of the compound, or that constituent which 
serves to bind together the different materials of which the 
molecular edifice is constructed. In the same way, the sili- 
con in siliciaretted hydrogen maybe siiowntobe the nucleus 
round whi'-h can be grouped hydroxy 1, methyl, etc., so as to 
form the alcohols I shall presently have to refer to. 

In 1857 Buff and WiShler obtained a volatile f un.ing liquid 
on heating crystalline silicon nearly to redness in a current 
of dry hydrochloric acid gas. The precise nature of this 
liquid was unknown until 1871, when Friedcl and Crafts 
published the results of their admirable researches upon 
Buff and WShler's liquid, and showed that it was a mixture 
of chlorido of silicon with a new body, which proved to be 
the strict chemical analogue of our well known chloroform, 
silicon replacing carbon. 

SiHCl 3 Chloroform. CnCl\ 

This body is a colorless, mobile, and very volatile liquid 
to' ling at 35' C. I have a quactity of it in this tube. One of 
its most remarkable properties is that of exploding with great 
f tci'ity when its vapor is mixed with air. If I pass the 
vapor of silicon chloroform into water nearly ice cold, a white 
solid body is obtained without any evolution of liydrogon, 
and an acid liquid produced. Tito white bo 1 id then collected, 
washed, and dried at a low temperature, forms a white in- 
flammable powder, which was firjt described by Buff and 
Wo'hler. Friedel and Ladenburg have shown that this re- 
markable body is the anhydride of the silico-formic acid. 
According to the results of my own investigations, the acid 
liquid to which I referred just now contains, in addition to 
hydrochloric acid, the true silico-formic acid — a body pos- 
srsiing nearly as energetic reducing pioperties as the cor- 
responding acid derived from wood spirit. 

Starting from silicon chloroform, then, we have been led, 
by analogical reasoning in the first instance, to infer the ex- 
istence of a simple silicon alcohol precisely corresponding to 
wood spirit. On testing this induction by experiment, we 
have obtained answers which are, so for as they go, alto- 
gether favorable to the view just stated. 

In the course of their elaborate and able investigation of 
silicon compounds, Friedel and Crafts discovered that chlo- 
ride of silicon easily acts upon common alcohol, produciog a 
body which Friedel and Ladenburg have recently shown to 
be easily attacked by a mixture of sodium with a curious 
substance c stained in this tube — zinc ethyl. The product, 
when treated with caustic potash, yields a body which bears 
the same relation to silico propyl alcohol that formic acid 
does to wood spirit. 

This silico-propionic acid is in this tube.and is a white, com- 
bustible powder, like the silico formic-anhydiide. It is 
soluble in warm caustic potash, bat not in caustic soda; by 
which character it can bu d'stinguished from silica. It is 
only necessary to state that it can be obtained in aqueous so- 
lution, and in the pure state, by Professor Graham's valua- 
ble dialytic process. 

When chloride of silicon acts upon absolute alcohol a 
body is obtained which, on treatment with zinc ethyl and 
sodium, yields an ethereal product from which silico-propi- 
onic acid can be obtained by treatment with caustio potash. 



If, however, instead of tuingtho caustic alkali wo continue 
the action of zinc ethyl and sodium, decompose the products 
with water in staled tubes, aud distil, a liquid is obtained 
which contains one of the " alcohols from flint" wo are in 
search of. In this tuba I have a small quantity of the alco- 
hol. It is tLe silico-heptyl alcohol, precisely corresponding 
to a simple carbon alcohol recently discovered by Naiiape- 
tian, both being tertiary alcohols. We owe to Ladenburg 
the discovery of this lowest known term of alcohols con- 
taining silicon. As you can observe, it is a colorless liquid, 
not unlike the ordinary alcohol of wine. It is insolu 
ble in water, but easily dissolved by spirit and ether. 
Chemically it acts just like any of the other alcohols, produc- 
ing others, and dissolving the al'.-.ali metals to form sodium 
or potassium alcoholatcs. When common spi.-it burns, you 
are aware that its flame is neaily colorless, but I shall now 
burn some of our alcohol from flint, and you will find, par- 
ticularly when we feed the flame with oxygen, that a blight 
light is emitted. 

Clearly defined though this alcohol is, it Joes not stand 
alone, for at least one other compound of the same order is 
known. It was suggested in 1870, by Friedel and Crafts, 
that silicon ethide — a body easily prepared by the ac.ion of 
chloride of silicon on zinc ethide — might be regarded as t'uo 
hydride of silico nonyl, and should stand in the same rela- 
tion to an alcohol that marsh gas docs to common wood 
spirit, or ethyl hydrido to ordinary alcohol. This happy 
idea, when put to the test of experiment, was fully justified 
by the result, for on treating silicon ethide in essentially tho 
same manner that we should adopt in preparing wood spirit 
from marsh gas, a colorless liquid, lighter than, and insolu 
ble in, water is obtained. The boiling point of this bo.ly is 
190° C. It yieldsan ether with acetic acid, dissolves sodium, 
forming an alcoholate, and, in fact, conforms to the general 
habits of the alcohols of the series to which common spirit 
belongs. It is precisely similar to the nonyl alcohol prepared 
by Pelouze and Cahours from American petroleum. 

Ladenburgh has very recently advanced even beyond the 
point we have now reached, and has shown that tho chlorido 
of silicon can bo made to yield two ethers, which correspond, 
as I may suggest, to silico nonyl diatomic and triatomic 
alcohols. 

In all the preceding compounds but one atom of silicon is 
present, and though the silicon in these cases occupies the 
chief position as the grouping clement, we should much 
like to see silicon uniting with silicon and forming a more 
condensed compound with hydrogen. Happily, however^ 
very important evidence, even upon this point, is forthcom- 
ing, for Friedel aud Ladenburg have discovered correspond- 
ing hexa-chloride, iodide, and bromide of si'.icon, and treat- 
ment o' the hexa iodide with zinc ethyl enables us to obtain 
the ethide. 

It is not improbable that, in the last named compound, we 
have the stauing point of a new series of still more com- 
plex bodies, analogous to derivatives of olefiant gas rather 
than to those of marsh gas. 

A rich and beautiful field for chemical research appears to 
lie before us in tracing out the analogies between the com- 
pounds of carbon and silicon, and recognizing the chemical 
representatives of many of the most complex " organic com- 
pounds" in the native silicates which form so large a part of 
the crust of this earth. 

The practical value of scientific research is rarely apparent 
at first. Who could have suspected that the benzole dis- 
covered by the venerable philosopher whose name is eo in- 
separably connected with this institution, would have proved, 
in the all: hands of Perkin and of Hoffman, the chief souico 
of many of the exquisite dyes now largely manufactured in 
this country 1 Yet in this, as in a hundred of other in- 
stances, the small and apparently useless scientilic seedling 
has gradually expanded into the strong tree, yielding its' 
rich store of useful fruit. Let us hope that a similar f utuio 
awaits some of the alcohols from flint which have been re- 
ferred to, and that, in pursuing our studies of the silicon 
analogues of the more complex carbon compounds, we may 
be led to appreciate more fully than we have hitherto dono 
the admirable economy and harmony of Nature. 

m i0 t m 

Booaim;. 

" Booming" is the name of an operation with which pro- 
bably our Eastern readers are not generally familiar. Hence, 
we extract, from the columns of the Mirdar/ JRsnew, an ex- 
planation of the process as practised by the miners of Colo- 
rado. Booms are built and run for two purposes: the discov- 
ery of veins hidden under the deep slopes of the mountain 
sides and the working of gold placers on a large scale. 

The reservoir is first constructed at the head of the ground 
to be worked ; into thi s water is conducted, from the most 
convenient source Btill higher up, by flumes or ditcher. 
These reservoirs vary in size from a small pond to an acre 
or two lake, and ihe ditches are often eight, ten, and twelve 
miles long. When the basin is full, and a continuous head 
of water is in running operation, gates are opened, letting 
loose the whole volume of the liquid, which tears down the 
mountain side in a huge volume, sweeping everything bef oro 
it, carrying tuns of boulders, gravel, and dirt down to the 
gulch below. If auriferous ground is to be worked, a long 
and massive wooden flume is built at the foot of the Mil, 
into which the dibris is carried, with all the force of the fall- 
ing waters and the sand and rocks washed along in its court o 
while the gold is deposited by its own gravity, behind the 
riffles in the bottom of the race. These flumes are of* en 
thousands of fi/et long, and as rocks of nil sizes and weights 
are carried &loag in them, they must be built with great 
strength i nd solidity, to withstand Ihe immense wear. 

If it is tho object, howtver, merely to uncover the veins of 
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which no trace can be found by scientific prospecting, no 
Hume is built in the gulch, but the water allowed to take 
its own course. On its way down the mountain side, it cuts 
out a huge trough from 20 to 50 feet wide ; and if the opera- 
tion is prosecuted with vigor and plenty of cash, the bed rock is 
reached and swept clean from top to bottom, and a huge 
delta of mud, roots and clay left in the valley below. The 
water is then shut off, and the owners of the boom examine 

the clean rock and elaim all the veins exposed. 
x»i » 

SANITARY NOTES— SEWERAGE AND SEWAGE. 
It is no exaggeration to say that the problem of the con- 
version of the excremental waste of towns and people and 
the refuse of factories into useful materials is now engaging 
as much o!' the attention of intelligent minds throughout the 
world as any social question. The English press is burdened 
with publications on this general subject. Chemists, farm- 
ers, political economists, engineers, and physicians arc all at 
work upon it. Costly experiments are being constantly 
made to test the worth of the various proposed plans. Stock 
companies are formed, whose business is first to make money 
for themselves at any rate, and, secondly, to benefit the rest 
of the world by their ventures. From all this excitement we 
ought to derive much useful information, and, from the 
experience gained in foreign countries, gather knowledge 
which may be turned to practical account in solving a prob- 
lem which, in the natural course of the country's growth, 
must eventually be forced upon us. In briefly considering 
the i ubji ct, we draw for our facts upon the recent report of 
the State Board of Health of Massachusetts, and premise by 
explaining what is meant by the words 

"SEWER," "SEWERAGE," AND "SEWAGE." 

The last two are often confounded ; bat they signify quite 
different tilings. A sewer is an underground passage for the 
conveyance of water, filth and fluid, or half fluid, refuse emp- 
tied into it from the smaller drains from houses, factories, 
and streets. Siwerage is a system of sewers or subterranean 
conduits, and the word refers only to these works or con- 
structions, while seimge is the material which is or may be 
conveyed in sewers. Public health requires that the foul 
fluids, half solids and solid*, resulting from human excretion 
from the waste of food, from washing, and from the refuse 
of various manufactures, shall be either speedily removed 
from among the living, or that the character of these mate- 
rials shall be so changed that they will not undergo decay. 
We have therefore to consider, first, the primary means of 
getting rid of this noxious waste ; and second, how to utilize 
its valuable properties after we have provided for its re- 
moval. For merely disposing of human refuse, there are 
two principal systems to which we shall allude. The first 
is the 

DRT EARTH SYSTEM. 

Abundant experience has shown, and in these columns we 
have repeatedly explained the fact, that earth (not gravel 
or sand), when carefully dried so thnt it has lost all cohe- 
rence or stickiness, and has become a powder, possesses the 
power of absorbing and reducing to an inodorous form the 
excretions of the human body, provided it be applied in 
quantities so as to completely cover and absorb all fluidity 
thereof. The mass may be removed at convenient time s and 
seasons and used immediately as a fertilizer for land, or it 
miy be dried and employed many times without giving off 
any offensive odor. Similarly, dry ash of hard coal or 
anthracite may bs used instead of earth. 

In densely populated cities and towns there are difficulties 
inherent in this system which will render its general usu 
impracticable. If it is intended to absorb both the solid and 
fluid excretions of the human body (and the latter contain 
far more fertilizing material than the former), four or five 
pounds of dry earth must be supplied daily for each indi- 
vidual. Thus, in a city of 100,000 people, 250 tuns must be 
brought in every day from the surrounding country, and a 
somewhat larger amount carried out. And this must be 
divided among some 10,000 different houses, each of which 
mus-t be carefully provided for. At the prosent high price of 
labor, it is evident that, financially, such operations are out 
of the question. The case, however, is altogether different 
with country houses with land from which the earth may be 
taken and to which it may be profitably returned. Here the 
wells will be protected from fouling, the stench of unsightly 
outhouses prevented, and the annoyance occasioned by frost 
obviated. In prisons and large establishments where labor 
is cheap, and possibly in boarding schools, the system may 
also be advantageously applied. Without i roceeding fur- 
ther into a subject which we have already fully treated both 
in theory and practically, by illustrating and describing the 
many excellent inventions which have been introduced for 
its application, we proceed to the second systematic method 
of disposing of human excretion known as the. 

WATER CARRIAGE SYSTEM. 

This is by the underground drains and sewers which all 
compactly built towns are obliged to have in order to get 
rid of the surface water falling as rain, and also for drainagu 
of the soil. With these sewers, by means of water closets, 
baths, etc., the interior of dwellings are brought into close 
connection. Consequently, whatever gases are contained in 
these underground passages seek to diffuse themselves 
throagh the buildings. These gases are dangerous to health, 
though what the specially noxious element in them is, no one 
can define. 

The sensible properties of sewer air are quite remarkable. 
It is by no means foetid, as many people suppose, neither is 
it pungent or ammoniacal. It is rather negative in charac 
ter, faint in odor, mawkish, smelling perhaps, more like 
soap than any other familiar substance. This air frequent- 



ly escapes into houses, diffusing a virulent poison and carry- 
ing with it the seeds of disease ; it is subject to pressure 
irom sudden influx of water in rainstorms, and in sea board 
towns by the action of the tide. It is also caused to rise 
from the difference of temperature of the house and sewer ; 
and unless the joinings of the soil pipes are perfect, and 
have not become leaky through contraction and expansion, 
it is forced out and quickly spreads through the dwelling. 
Defective traps and similar imperfections in the plumbing 
also form free vents. For these reasons, it is best to give 
the whole drainage plan of the house the freest possible 
communication with the outer air at a piint so elevated that 
the sewer gases cannot fail to bo diffused and got rid of. Tb is 
can readily be done, while building, by carrying the soil 
pipe, made of iron, at full size, through the roof, and leav- 
ing it open like a chimney. By this arrangement all stag- 
nation is prevented; the contents of the house drains are 
constantly exposed to the oxidizing and purifying influence 
of currents of air; when rain conductors are filled with 
water, there is still free escape for the sewer gases ; and the 
water traps throughout the house are relieved from pressure 
both of the pent up sewer air on the one side, and of suc- 
tion or atmospheric pressure on the other. In the houses 
already built, a lead pipe may be readily ccrried from the 
highest point of the soil pipe directly through the roof ; 
but the larger the pipe and the straighter its course, the 
better. 

THE TREATMENT AND VALUE OP SEWAGE. 

Experience having shown that the best method of getting 
rid of excr-tal and other matters is by the water carriage 
system, the question arises what shall be done with the 
sewage. As we have above intimated, many and various 
plans have been proposed, from which the conclusion may 
be justly reached that the purification of sewage is a possi- 
bility to an extent that it may be discharged into running 
streams without vitiating the water to any extent other than 
to unfit it for drinking purposes. The writer of the report 
before us qualifies this view, however, with the opinion tha„ 
no process has yet been proposed which, unless in excep 
tional cases, renders the purification an operation of real 
profit, although it m;\y be conducted so that there shall be 
some pecuniary return. Before entering upon the descrip- 
tion of some of the principal plans, it may not be amiss to 
add a word as to the value of this waste material The 
value of the annual voidings of an average individual is, by 
competent authority, estimated at from $1.61 to $2.01. The 
value assigned to "average" sewage by the English Rivers 
Pollution Commission is per 100 tuns $1. 10, or about 4 cents 
per tun. Then sewage of London, for example, is estimated 
to amount to 260,000.000 tuns annually, which, considered 
as worth only two cents a tun, aggregates $5.000,000 ; that of 
New York would be worth close upon $2,000,000. 

THE LIME PROCESS 

consists in mixing the se.vage with a certain proportion of 
milk or cream of lime, agitating the mixture violently and 
then allowing it to subside. There settles from '.he mixture 
a copious precipitate of a highly putrescible mud, while the 
liquid flows off in a tolerably clear condition. As far as 
purifying the sewage is concerned, the process is a failure. 
The suspended matter; removed are also found to contain 
only about one tenth of the valuable constituents ; so that.as 
a manure, the product is of no special merit. The drying 
of the mud is a very offensive operation. Practised in 
Eng'and, the manure only brought Is. per tun, and sold 
sparingly. This sum was about one third its cost of pro- 
duction. 

elyth's process 
consists in attempts to recover the ammonia from the sew- 
age. Superphosphate of lime and a salt of magnesia are 
added, under the supposition that an insoluble phosphate of 
magnesia and ammonia will be thrown down. Unfortu- 
nately, however, this compound is only insoluble in the 
j.resence of an excess of ammonia ; and, moreover, analyses 
show that a third part of the phosphoric acid added is left in 
the solution, proving absolute loss. The English Sewage 
Commission consider this the worst and most costly plan 
yet proposed. 

HOLDEN'S PROCESS 

is a patented operation, and consists in mixing the sewage 
with sulphate of iron, lime, and coal dust. It not only fails 
to remove the putrescible organic matters in solution, but 
actually augments their quantity. An analysis of ihe air 
dried mud showed the presence of only - 3 per cent phos- 
phoric acid, - 004 per cent ammonia, and 0'555 per cent of 
organic nitrogen; so that, as a manure, it is practically 
worthless. 

THE ABC PROCES8 

we fully described in a recent issue of our journal. It de- 
rives iti name from its essential ingredients, alum, blood, 
clay, and charcoal, which are mixed with water and run into 
the sewage in a continuous stream. The good results obtained 
by its use we have already fully detailed. 

THE PHOSPHATE PROCESS 

is founded on the fact that certain mineral phosphates, espe- 
cially those containing alumina, when in a bydrated or 
freshly precipitated state, eagerly combine with the organic 
matter contained i.i the sewage, it being sufficient merely to 
agitate them in the most foetid sewage to deprive it of all its 
odor and color, even if tinctorial substances of great intensity 
be present in the solution at the same time ; while the phos- 
phate of magnesia combines with the ammonia contained in 
the sewage, and precipitates it also in the state of the double 
phosphate of emmonia and magnesia. The process delays 
putrefaction in the effluent water, but the amount of ammo- 
nia carried down by the precipitate is found to be practically 



nothing. The manure is of course valuable on account of 
the proportion of the phosphate used in its manufacture ; but 
it is hardly probable that it could be made the source of ex- 
tended profit. 

MORPIT'S PROCESS 

replaces the natural phosphate of alumina by a new arti- 
ficial material, which is in fact a waste product at present, 
being the " mother water " as eliminated by the processes of 
the inventor for the precipitation of pure phosphates of lime 
from hydrochloric solutions of mineral phosphates of lime. 
In his recent work on chemical fertilizers, Dr. Morfit says 
that the precipitate forms a superior special manure for clay 
soils, and devotes an entire chapter to detailed descriptions 
of methods for its utilization. 



The Largest Railroad Shops In the World. 

Located in Cheshire, one of the midland counties of En- 
gland, and situated on the London and North Western Bail- 
way, some five sixths of the distance between tlie metropo- 
lis and Liverpool, is Crewe, a small and ini-ignificiut town 
by itself, but a city of no mem importance when considered 
in connection with the vast works which it contains. The 
establishment which supports, and, in fact, forms the town, 
the population and extent of which is about half that of 
Worcester, Mass., was originally laid down by George and 
R bert Stephenson, and is known as the Crewe Works, or, 
as it would b« termed in this country, the shops, of the Lon- 
don and North Western Bailway. Here no less than six 
thousand hands are employed, building or rebuilding the two 
thousand locomotives used upon th s longest of English rail- 
ways, or working upon the two hundred and twenty engines 
which.it is calculated, are always at the works for repairs. 

A correspondent of the Boston Journal of Commerce has 
recently visited this great factory, and, from the graphic let- 
ter which he writes, we extract tbe following interesting par- 
ticulars: He says that a most extraordinary variety of es- 
pecial tools is employed, among others sevt ral testing ma- 
chines for trying the strength of materials used. Samples 
of every variety of material, and especially the boiler iron 
and steel, are subn.itl ed to these machines. For „he proving of 
the iron for axles, there was a little machine in which a sam 
pie was submitted to a rapid series of torsional strains till it 
broke, the number of these, registered by a counter, being 
an index of the character of the iron. As an illustration of 
the attention to the smaller details of expense, a cl°aning 
machine was running in the brass shops, consisting of an 
endhss belt studded with small magnets, which, passing 
through the mass of filings in an inclined trough, thoroughly 
cleaned them of all fragments of iron. A large number of 
milling machines were in use fcr smaller work, especially 
such as finishing the heads of nuts and bolts, and many small 
bench shaping and slotting machines were running as many 
as 160 strokes per minute ; engaged in a similar work, by 
using cheap labor (boys of twelve), the latter could compete 
with the former. Among other larger machines was one for 
grinding large plane surfaces, such as base and frame plates 
and side plates of tenders, instead of planing them, the work 
moving in a trough containing water, and the whole arrange- 
ment being quite on the plan of a Daniells planer. Much 
smaller flat work was finished by grinding in machines ar- 
ranged to produce a level surface by self -operating attach- 
ments. 

Perhaps the most remarkable thing in this part of the 
works was the huge lathe room, more than two hundred feet 
long, and filled with a double row of driving wheel lathes. 
Many of these were of eight feet swing, and ol the heaviest 
description, carrying four cutters at once. A remarkable 
machine, near these, was a milling tool for milling out the 
inside cianks. All the engines have inside connections, the 
axles are forged solid and milled, instead of being turned 
out. The cutter of thi.-t machine was four feet in diameter 
andabout five inches fall. There were here many other pe- 
culiar tools, such as a machine milling two key ways, exact- 
ly at right angles, at once, in the two ends of a locomotive 
axle. Also a wheel rimming machine, end another for slotting 
out in a proper curved form, the inside rims of locomotive 
wheels between the spokes. 

A new process for making steel tires is here employed. 
The steel is cast in the form of truncated cones, the smaller 
end to form the outside of the tire. While still hot it is in- 
troduced co the horizontal steam hammers. These consist of 
a couple of enormous masses of iron, each running on a lit- 
tle track, and moved back and forth, by means of piston and 
rod, by a large steam cylinder behind each, the steam valves 
of each of which cylinders are operated by a common lever. 
By passing through two sets of these hammers, the steel is 
thoroughly worked up, and leaves them in the form of a 
thick disk. Carried from these, it passes to an upright ham- 
mer, with a sharp conical end to the striking part. This 
soon forces a hole through the disk, which, being turned 
round and round, and over and over, becomes a thick ling. 
Again heated, it goes to another hammer. This hammer has 
a very heavy anvil, with a peculiar slope to one side, from 
which projects a stiff horn. Upon this horn ths ring is 
hung. The face of the striking part is formed to the slope 
of the rim and flange of the wheel, and as the workmen ma- 
nipulate the wheel under its blows, slipping one portion after 
another of the rim up to receivo the stroke, the whole tire 
gradually expands to the requisite diameter, and is ready to 
be turned on the inside and driven on to its wheel. 

These details were noticed in but a small portion of the 

vast factory, but serve to give an idea of the completeness 

and magnitude of its construction and fittings. 
_« r «. 

All new subscriptions to the Scientific American will be commenced 
with the number leaned In the week the names are received at this office, 
unless back numbers are o-dered. All the numbers back to January 1st 
may be had, and subscriptions entered from that dat » 'f doelred. 
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BEE PBOTECTOB. 

The ingenious inventor of this device, before putting his 
ideas into practical shape, doubtless became convinced of 
the immutable truth of these facts : First, the busy bee im- 
proves only "shining hours," and gathers honey from open- 
ing flowers only by day ; second, the bee moth has a predi- 
lection for stealing honey under cover of the night ; and, 
third, chickens retire to their roosts at twilight, and are 
aroused by the " shrill clarions " of the masculine portion of 
their population at an excessively early matutinal hour. To 
utilize these propositions to compass the desired end, was 
the problem : how it has been solved, we proceed to show. 
The bees are expected to enter their domiciles a little before 
dark. After they are all in, the period for 
the roosting of the chickens arrives. The 
latter, alighting on their perches, operate 
machinery which closes the hive gates and 
shuts the bees in. The bee moth, on attempt- 
ing his burglarious operation, finds himself 
barred out, and as the mechanism of the de- 
vice is beyond his comprehension, it is to be 
inferred that he retires in disgust. Mean- 
while the chickens repose until the early vil- 
lage cock proclaims the morn, when they 
abandon their perches to resume their geolog- 
ical investigations into the surface of the ad- 
jacent soil, and thus return the bees, their 
honey all safe, to the airs of heaven and flow- 
ers of earth. For the benefit of all who may 
be interested in this strikingly novel applica- 
tion of the force of gravity through the me- 
dium of chickens, we append the following 
detailed description of the mechanism, a pa- 
tent on which was granted June 28, 1870, to 
Jeremiah Cory, of Holden, Mo. : 

A is a horizontal rock shaft, secured in 
suitable bearings and provided with three 
arms, B, C, and D. The arm, B, within the 
house supports a vertical sliding post which 
is held in guides, and bears the perches. The arm, C, car- 
ries an adjustable weight, sufficiently heavy to overbalance 
the post and keep it elevated when the roosts are unoccupied. 
The upright arm, D, is connected as shown by the dotted 
line with the rods, E E, attached to the gates of the hives. 
Suitable weights, F, are arranged in connection with the 
rods, E, so as to hold the gates open. 

As the fowls mount upon the roost their weight depresses 
the post, and it, in turn, presses down the arm, B, and there- 
by rocks shaft, B, and its arm, D. The latter, operating the 
rods, E, closes all the hives. As soon as the roost is vacated, 
the weights bring the parts to their original positions. The 
advantages claimed are the regularity and certainty with 
which the hives will be closed and opened, and the fact that 
any number of hives may be connected with the device and 
simultaneously operated. 

* «♦» — 

BBEWSTEB'S PATENT COMBINATION TALLOW CUP. 

The object of the invention herewith illustrated is a steady 



nel with valve- seated plug. The main valve, C, being closed 
by means of the handle, E, the plug, J, is unscrewed, and 
the reservoir, A, is filled with tallow to the openings, H, 
when the plug is replaced and the valve, F, is closed. By 
opening the valve, C, and closing D, the tallow in the charger, 
B, is allowed to pass into the cylinder, when the valves 
are brought back into position. Nothing further is required 
until the supply of tallow thus afforded is exhausted, when 
the same operation is repeated and the contents of the char- 
ger again allowed to escape. 

To render the action of the apparatus continuous, tha 
valve, F, is opened, when the steam, passing up through tha 
stem, I, into the reservoir, A, condenses and falls to the bot- 





or continuous lubrication of the cylinder and slide valves of 
a steam engine, thus preventing all wear of the working 
parts and economizing power without the usual waste of lu- 
bricating material. It consists in a combination tallow cup, 
and is claimed to be equally well adapted to marine, station- 
ary, and locomotive engines, and also to have afforded re- 
sults in every way satisfactory, during the period in which it 
has been in use. 

In the sectional view annexed, A is the main reservoir and 
B an auxiliary reservoir or charger, containing one tenth the 
quantity of material that the former receptacle is capable of 
holding. C is the main valve connecting directly with the 
cylinder, and D is a secondary valve closing communication 
with the reservoirs, A and B. These valves are operated by 
the handle, E. F is the feeding valve, closed when the main 
valve, C, is opened and actuated by the wheel, Q, serving to 
regulate the openings, H, in the stem, I. J is the inlet fun- 



BEE PE0TECT0E. 

torn, raising the tallow to a level with the openings, H, from 
which it is sucked into the cylinder by every stroke of the 
piston as long as the supply of tallow remains. The reser- 
voir is left filled with distilled water, which is let through 
the cylinder after stopping the engine, by removing the plug, 
J, and opening valves C and D. In case of any foreign sub- 
stance entering the reservoir, it may be blown out while the 
engine is in motion by allowing the steam to rush through 
the plug funnel. 

Among the other advantages claimed may be noted strength 
and cleanliness, together with beauty and simplicity of con- 
struction ; it is also stated that the device is steam-tight, pre- 
cluding leakage, and thus dispenses with the usual means 
employed to absorb the waste. It may be used as an injec- 
tor at stated intervals or, by arranging the valves as above 
described,, as a self feeder, as desired. The cup requires fill- 
ing but once a day, feeds regularly, has no cocks or similar 
mechanism to get out of order, and is economical in its ex- 
penditure of lubricant. 

The manufacturers state that it has elicited favorable tes- 
timonials from many leading engineers and master mechan- 
ics, and that its efficiency has been, in every respect, demon- 
strated. For further particulars address Messrs. Davis & 
DuBois, southwest corner Leopard and Otter streets, Phila- 
delphia, Pa. 



SOIDEBING TOOL. 
Mr. John C. Tauber, of Ridge ville, Ind., proposes to do 
away with the present rather inconvenient method of hand- 
ling a stick of solder and the heated iron, by the use of the 
device illustrated herewith, for which he has recently ob- 




tained a patent. It consists in a metallic vessel, in the form 
of an inverted cone having a minute aperture at the bottom. 
It is provided with a flanged rim and socket to receive a 
handle ; and around its lower part is placed an annular bowl 
or trough. The conical vessel is filled with solder and flux, 
and the trough, with cotton cloth or wick saturated with ke- 
rosine. The latter, being ignited, melts the solder, which, 
flowing from the hole, can be distributed uniformly upon the 
work, in greater or less quantities, as may be desired. 



BOYNTON'S BEVOLVING EVAPOBATOB. 

The invention represented in the accompanying engraving 
is a portable revolving evaporator, by means of which it is 
claimed that fruit, vegetables, meat, fish, and similar per- 
ishable substances can be dried, each forming an excellent 
preserve which, while compact in bulk, retains all the value 
of the fresh product and can be kept and transported in any 
climate. 

The material to be treated is spread upon the shelves of 
netted wire shown in the foreground of the illustration. A 
number of these when filled are placed upon the projecting 
rails, A, which line the sides of the eight compartments into 



which the rotary portion, B, of the apparatus is divided. Ho 
air passes through these chambers entering from the pipes 
C and D, in the manner hereafter to be described. 

The hollow fixed base, E, and also the similar upper por- 
tion, F, are, by radiating partitions, divided into inclosed 
sectors to correspond and coincide with the compartments in 
the rotating part above and below. All of these partitions, 
with the exception of those which form, as it were, the pro- 
longation of the walls of one chamber, are provided with 
apertures, as shown in section at G. The solid partitions 
just alluded to are securely packed with felt, so that when, 
by the rotation of the revolvingportion, B, any one compart- 
ment is turned so that its walls correspond with them, such 
compartment is completely cut off from all 
communication with the rest of the device, 
and hence from any supply of heated air. 
The object of this is to enable each chamber 
to be filled in succession without allowing of 
the escape of the heat during the operation. 
From this it will be observed that, of the 
eight compartments, one is always ready for 
filling, and consequently the evaporating pro- 
cess is restricted to the remaining seven. 

Let it be supposed that a chamber has re- 
ceived its supply when in the position, H, and 
that the machine has been revolved to the 
right, and the compartment opened as shown. 
The heated air then enters from below by the 
pipe, C, passes in the direction of the arrow 
up through the material on the shelves, thence 
through the orifice, G, down through the next 
chamber, thence under the right hand wall of 
the latter through the perforated partition, up 
again through the following compartment, 
and finally makes its exit through the con- 
duit, I. In the remaining four compartments 
the heated air proceeds down from the pipe, 
D, through the first division, up through the 
second, and so on through all the chambers, 
at last escaping through the chimney, J. 

When the material is over the pipe, C, it is acted upon by 
air heated to 220° ; when under the pipe, D, the temperature 
is 180° ;and in the last compartment from which it is finally 
withdrawn, the heat is 120°. The windows shown in the 
covers of the chambers afford admission to the shelves for ex- 
amination ; and at any time the rotary portion can be set in 
motion, carrying any desired compartment to the filling door. 
It is hardly necessary to point out the advantages of this 
device for preparing vegetables and articles of similar nature 
for transportation or for naval and military purposes. The 
inventor states that, during the past year, apples, peaches, 
pears, strawberries, raspberries, grapes, potatoes, corn, and, 
in fact, almost every variety of fruit and vegetable, have been 
successfully treated, producing preserves equal to the best 
canned articles. For fruit growers, who during the coming 
season may suffer through overstocked markets, an excellent 
means of utilizing their produce, which might otherwise 
prove a total loss, is here afforded. The apparatus can be 
seen in operation and in all its various sizes at the factory of 
the Vineland Dehydrating Company, Vineland, N. J., or fur- 




ther particulars may be obtained from the manufacturers , 
Messrs. C. A. Boynton&Co., at same address. Patented 

April 23, 1872. 

* <♦» » 
Putting Screws iH Plabteb Walls.— It often becomes 
desirable to insert screws in plaster walls, without attaching 
them to any woodwork; but when we turn them in, the 
plaster gives way and our effort is vain. And yet a screw 
may be inserted in plaster, so as to hold light pictures, etc., 
very firmly. The best plan is to enlarge the hole to about 
twice the diameter of the screw, fill it with plaster of Paris, 
such as is used for fastening the tops of lamps, etc. , and bed 
the screw in the soft plaster. When the plaster has set, the 

screw will be held very strongly. 

*-•*»-• 

Robert Marsden Latham, Secretary of the Inventors' 
Institute of London, and editor of the Scientific and Literary 
Review, died recently at Hampstead, England, wt. 38. 
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FABLOS AQUABIUM AND FOUNTAIN. 
That there are no ornaments so beautiful as those formed 
by the hand of Nature, is a fact which is becoming gener- 
ally recognized in the decoration of our dwellings. Rustic 
baskets, filled with gracefully trailing plants, vases of grow- 
ing flowers, clinging vines allowed to run in unkempt pro- 
fusion over windows and doorways, are now among the most 
admired embellishments even of the stateliest saloon or draw- 
ing room. Not only is growing vegetable life in its ever 
changing form thus employed in the beautification of modern 
homes, but, beside, animal and insect existence is called in 
to aid in the general adornment. A foreign cotemporary re- 
cently published an engraving of an insectarium, consisting 
of a Wardian case of glass, inclosing a number of growing 
plants, among the verdure of which were 
represented gorgeously hued butterflies, 
which, placed in the receptacle, were 
kept alive and nourished by the growing 
vegetation. 

Our engraving illustrates a very taste- 
ful parlor aquarium, made of cast iron 
and bronzed. The design is taken from 
thu catalogue of the Jordan L. Mott Iron 
Works, of 90 Beekman street, in this 
city, from which work we recently made 
other selections of ornamental objects in 
metal. The hight of the stand is 57 
inches, andits diameter 34 inches. Above 
is an octangular glass-sided vessel for the 
reception of the aquarium, in the middle 
of which is arranged a miniature foun- 
tain, and around the corners are placed, 
vases for living plants. 

The constant inflow from the fountain 
will keep the water always fresh and 
pure, though, even if the latter be not al- 
ways in operation, the sanitary condition 
of the finny inhabitants can be main- 
tained by a suitable selection of aquatic 
plants, placed in the bottom of the ves- 
sel. To prepare an aquarium of this 
kind, about an inch of clean sand should 
first be put in, and above that a light lay- 
er of gravel ; then a few stones, bits of 
coral, shells, or clean cinders, may be 
built up in miniature grottoes or other 
pleasing forms, which will serve as shel- 
ters for the fish and add to the beauty of 
the ornament. Fresh water plants, suit- 
able for planting in the bottom, may 
readily be obtained from any country 
brook. Eel grass, water weed, arrow 
head, frog's bit, duck weed, are all well 
adapted for the purpose. After setting 
out water is poured in, and the aquarium 
left for a week for the plants to vege- 
tate. To absorb the fungous and mucous 
growths, fresh water snails are added, 
and afterwards the fishes are put in by 
degrees, care being taken to maintain 
the due balance of animal and vegetable 
life. A day's ramble, near a brook, will 
be sufficient to obtain a multitude of both 
animals and plants. Newts, tadpoles, 
sticklebacks, small sun fish, water beetles, 
minnows, one or two frogs, and may be 
a turtle, will thrive in a receptacle of 
this kind, and form an endless fund of 
amusement and instruction to lovers of 
natural history. The temperature of the 
aquarium should not rise above 70° Fah., 
nor fall below 50°. In hot summer days 
a screen should be used to cut off the 
sun light. 

A Wonderful Model. 
An elaborate model of a harbor, ordered 
by the Senate of Hamburgh to be con- 
structed for the Vienna exhibition, has 
been completed in due course. The model 
is 17 feet by 6 feet in dimensions, and it 
exhibits the ships moored to the wharves, 
and the laborers employed in their differ- 
ent occupations. On the side of the dock 



ticity, and contracts considerably. This depends evidently 
on the penetration.into the capillary tubes of the wool.of that 
soft and viscid sulphur which is liberated from the hyposul- 
phites. The singular property which sulphur in this state 
possesses of acting as a mordant for aniline green is not com- 
mon to sulphur in all its modifications. Thus the solution 
of flowers of sulphur in the sulphide of carbon leaves wool 
completely incapable of attracting the dye. The same rule 
holds good, though to a less extent, with the polysulphides, 
which in all probability generally contain traces of hyposul- 
phite. The mordant for aniline green is the insoluble elec- 
tro-positive sulphur, as proved by the folio wing experiment: 
When a sample of wool mordanted with hyposulphite is ex- 
hausted with sulphide of carbon, it loses nothing of its 
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it appears that the green does not " work on " sufficiently, a 
little acetate of soda may be added. With the aid of these 
two salts the dyer can produce blue or yellow shades of green 
at his pleasure, and can make use of his bath for an indefi- 
nite length of time. This procedure applies equally well to 
mixed goods of wool and cotton. After the wool is Baor- 
danted as above.the pieces are washed in sumach for an hour 
or more. The dyeing is then conducted in the ordinary 
manner, beginning at a low temperature. Or the wool may 
be dyed first, and the goods may then be sumached, and the 
cotton dyed in a cold color bath. — Chemical New». 
»■«>«. — 
Metal Casting under Compression. 
By Smith & Locke, of Boston, Mass. — The patterns are first 
brushed over with a mixture of olive oil 
and paraffin, after which they are coated 
with a slip composed of clay and fine 
sand. They are then placed in a flask 
which is filled in with a mixture of 
terra cotta (the old molds ground to 
powder) and clay. The flask is then 
placed under a powerful press, and sub- 
mitted to a pressure of 400 lbs. per 
square inch, the mold thereby becom- 
ing condensed. From the press the 
molds are taken to a furnace, where 
they are hardened, and when ready 
they are placed in a casting chamber, 
to the number of ten or twelve at one 
time. The chamber is then tightly 
fastened, and the molten metal is forced 
into it, becoming distributed among the 
molds, and entering into the most deli- 
cate tracery of the patterns. The metal 
is injected through a cylinder attached 
to one end of the casting chamber, in 
which a piston is fitted, the cylinder be- 
ing lined at each operation with a non- 
conducting substance, which prevents 
refractory metal from becoming chilled 
or adhering to the cylinder, and at the 
same time serves as a packing for the 
cylinder. The end of the cylinder next 
the mold chamber is fitted with a clay 
heading, to which is a gate stopped by 
a movable plug, and opening into the 
chamber. The molten metal having 
been run into the cylinder the piston is 
screwed up, slowly at first and after- 
wards quickly, when the plug is forced 
forward into the chamber, the metal 
following it, and running into the molds 
under considerable pressure, which is 
maintained until such time as the metal 
has set. 

The above description is from Engi- 
neering. Mr. Smith is now in England 
engaged in the development of the im- 
provement. The process has been in 
operation at Somervilto, near Boston, 
since the 1st of May, 1869, where Mr. 
Smith has produced round as well 
as flat castings, such as ornamental 
columns. He has also cast monumen- 
tal tablets 7 feet 6 inches high by 3 feet 
6 inches wide, and one quarter inch 
thick, notably one to the memory of 
400 soldiers, whose names were all cast 
on it. The process is both ingenious 
and successful, and is capable of a wide 
range of application in the arts and 
manufactures. 
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is a railway with a freight train to receive goods from the power of attracting and fixing aniline green ; while another 

portion of wool saturated with the bisulphide of carbon 
which has served to extract the former, and which has been 
subsequently concentrated by distillation, takes up the color 
no better than does unprepared wool. If the operation is 
carefully conducted, taking suitable proportions of hyposul- 
phite, and of alum, or zinc salt and acid, success is certain, 
and the wool is uninjured. It is scarcely needful to add 
that the wool must be previously cleansed from grease, and 
freed from all metallic contaminations,by passing it through 
very weak hydrochloric txid. If this is neglected the shade 
may be saddened by the formation of metallic sulphides 
upon the fiber. The actual dyeing is performed in a solu- 
tion of the green in hot water, raising the temperature to 
close upon 100° C. If yellowish greens are desired it is ne- 
cessary to add to the bath some picric acid, and a salt capa- 
ble of raising this coloring matter, which will only dye in 
presence of an acid. As, on the other part, the green does 
not dye in presence of acids, a difficulty presents itself. This 



ships. The vessels are of all sizes, from the huge steamer 
down to the smallest yawl. The whole represents, with 
pleasing accuracy, the busy life of a sea port. 

— *»-4#»-«» — 

Dyeing Aniline Green on Wool, 

This dye, unlike the majority of aniline colors, has but a 
feeble affinity for wool. When this fiber is dyed in a green 
bath without previous preparation, but a very slight amount 
of the color is fixed. Some manufacturers have proposed to 
employ for this color the alkaline process, which gives such 
excellent results for blues, but it is with greens less certain 
ly successful. The author's process is to prepare the wool 
in a bath containing a solution of hyposulphite of soda mixed 
with an acid or an acid salt. The sulphur suspended in the 
water becomes fixed in the wool, and enables it to attract 
the aniline green. It is advisable to add to the mordanting 
bath a small quantity of alum, or of a salt of zinc, the pres- 
ence of which prevents the " tendering" of the wool. It is 
singular to see the action which the sulphur of the hypo3ul- 
phites exerts upon this fiber. It becomes soft, loses its elas- 



is overcome by the use of the acetate of zinc. This gait at- 
tracts the picric acid without injuring the green dyeing. If | photography has already been noted.— Boston. Advertiser. 



Paper In the Boston Fire. 

Curious results followed some of the 
experiments made upon charred papers 
and documents, and the examination 
of books in safes which proved worth- 
less in the great fire. It was found that 
what paper makers call poor paper, pa- 
per considerably "clayed," stood the 
test best. Parchment paper, used for 
bonds and legal documents, shriveled 
up exceedingly, and the print blistered 
so that it could be read when writing was illegible. So it 
was with the engraved work on notes. The gilding, on the 
account books burned and charred, showed out as bright 
and clear as when the books were new, which brings up the 
question if to introduce gilt-edged account books would not 
be well, on the ground that the gilt would stay the passage 
of fire to the pages within. Books crammed into a safe, so 
that it was difficult to get them out, suffered considerably 
less than those that were set in loosely, and in some cases 
came out from safes, in which every thing else was worth- 
less, so far preserved that the figures on their pages could be 
deciphered. With charred papers, which could not be made 
transparent by any light whatever used, it was found, after 
the employment of vitriol, oxalic acid, chalk, glycerin, and 
other things, that any thing that moistened them to a cer- 
tain stage — to which it was delicate work to get and not to 
pass — made the lines, words, and figures legible through a 
magnifying glass. It has been the almost universal expe- 
rience that lead pencil marks show out all right where ink 
marks cannot be distinguished. The success of the use of 
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nnproveil Rotary Steam Engine. 

W jj i)amCrar ,,NewTor^ city.— This Invention has for Its object to fur- 
nish an imr> ovod rotary stciun engine, wnlch shall be so constructed as to 
relieve *- ,fi 8na ' u lrora a11 8lu " e Pleasure, and thns diminish the friction and 
th ...ascquent weir. The cylinder Is made elliptical Inform, and to Its 
r ..ds are secured the heads In the ordinary manner. To the shaft within the 
cylinder Is secured a cylindrical drum of such a size as to revolve In the said 
cylinder, a space being left upon the opposite sides of the drum for the 
steam. In the opposite sides of the drum are formed deep longitudinal 
grooves to receive the valve*, upon the inner part of the end edges of 
which are formed pIvotB, which enter elliptical guide grooves f oirueu In the 
inner surfaces of the heads, which arc so formed as to hold the outer edges 
of the pistons out close against the inner surface of the cylinder. Two in- 
let ports are used, for.ned In the opposite sides of the cylinder and provided 
with slide valves. Said valves may move tegcther, being connected by a 
yoke with whlcn Is connected one end ot a lever, which Is pivoted to a 
bracket attached to the cylinder head. The Inner end of the lever projects 
Into such a position as to rest upon a cam wheel attached to the shaft 
agalns*, which It is held by a spring. By this construstlon the s'cam will be 
received upon the opposite sides of the cylinder, so as to balance the en- 
gine and prevent side pressure. 

Improved Doll Joint* 

Joel A. H.Ellis, Springfield, Vt., assignor to the Cooperative Manufactur- 
ing Company, of same place.— This Invention relates to the manufacture 
of dolls, and to the class of dolls which are usually made of wood, with 
Joints tor the legs and arms ; and it consists In the manner of forming the 
Joints and securing the requisite friction thereto. A slot and tenon are 
fastened together by the pivot pin. The tenon is divided by a saw kerf. 
The double ttnon Is designed to fit the slot a little full, and be sprung 
together slightly, when the tenon enters the slot, thus producing the 
requiti e friction, and preventing any binding or looseness by the 
shrinking end Fwelling of the wood at anytime. The shoulder piece Is 
cut or slit at right ingles, and Qtted Into a round socttet having a groove 
to receive a pin, so that the arm will be securely held, while It wl.l freely 
revolve. The socket Is a little smaller at the back end, so that the shoulder 
piece. Is compressed, as represented, which secures at this point the re- 
quired degree of friction. The arm is attached to the shoulder piece In the 
manner already described. 

Improved Mail Bag. 

Thomas J. Hardaway, Macon, Oa.— This Invention Is an Improvement In 
the class of mall bags provided at the mouth with hinged bars Or plates 
adapted to be locked together. Four bars are hinged together so as to form 
a rectangular and nearly square opening, and a locking piece Is attached to 
one of the bars near the Joint. The said piece may be conveniently used as 
a handle for opening and closlug the bag. When adjusted for locking It 
covers the contiguous and middle Joint of the hinged bars, and thus Imparts 
a strength and rigidity highly necessary to security of the contents of the 
bag. The piece Is also adapted by its position to receive a label relating to 
contents, destination, etc., of the bag. 

Improved Detachable Boot and Shoe Tip. 

Michael R. Hanley, Providence, R. I.— The object of this Invention la to 
so construct a metallic Up that It can be applied not only to shoes or boots 
In process of manufacture, but to those already completed or In use ; and 
It consists In a tip having lips or teeth turned inward from Its lower edge, 
and hook pins at each end. 
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DECISIONS OF THE COUBTS. 

United States Circuit Court— Southern District of 

New York. 

BBFRinSRATOR PATENT.— GEO. 0. ROBERTS VS. WM. P. RYBR. 

Blatchford, Judge: 

This suit la brought on reissued letters patent, granted April 21, 1837, to 
D. W. C. San ford, for an" Improvement In refrigerators," the original pat- 
ent having been granted to Ban ford, as inventor, November iy, ifc55, and 
the patent, as reissued, having been extended October 20, 1869, lor seven 
years from the liitn of November, 1869.* 

It is apparent, frum the language ot the specification of the original pat- 
ent, that Sanford, when be applied for ids original patent, believed that he 
was the first Inventor of any arrangement in a refrigerator whereby there 
was effected a complete and continual rotation, purification, ueslccatlon. 
and refrigeration of the whole of the contained air of a closed refrigerator. 
He, thereiore, claimed, In that specification, the use, In a closed refrigera- 
tor, wf an endless passage, furnished with walls, shelves, and Ire receptacle, 
so placed aud coustruciedas to compel the perpetual rotation or circula- 
tion, throughout the entire apartment or apartments, of Hir whole of the 
alrcojUlnj I taereln, with the provision descriued for the discharge of the 
water of the meltluglce, the whole Dclug constructed as set forth.* 

The defendant hay a reirlgerating room which he uses in Ms business as a 
butcher, and which is alleged to Infringe the plain tiffs patent. The room 
is eight feet three Inches leng, six leet tw o laches wide, and six feet high. 
The ice box, at one side and lu one corner, elevated, Is five feet ten and a 
half Inches long, ou the long side of the room, three feet six aud a half 
Inches Ut^h, ami two feet six and a half Inches wide. On the two bides of 
this lee hux wii:cb are toward the room, there Is a space between the top of 
each of such aides and the celling of the room, of eight inches lu hlght and 
the leugtn of such two sides, lor the Ingress of the air of the room to to the 
Ice box. A doorfrom without opens into (he Ice box, by which to put Ice 
lu. Anothurdoor opJDB Into the room from wltnout. i lie ice in ihc ice 
box rusts on a wooden rackou Its bottom, which alfordsa tree passage for 
air. Below the rack is a cold air chamber, the rooi of which Is the bottom 
of the rack, aud the bottom of which Is formed by two inclines, which 
slope downward aud toward each other, and towatda center Hue midway 
of tn u width of the ice box, ?o as to leave aceutial opening, five feet eight 
incics lung a d r, wo and a quarter inches wide, through which the cold air 
finds Its way downward. Ttie water irom the melted Ice falls on these In- 
clines, and runs dowu them and through this central opening, where lr Is 
caught by a trough five feet ten inches long and six and a bait Inches wide, 
aud set three and a half inches below such central opeuing. This i rough is 
one foot ei^ht inches above the floor of t'icrunin. There are no shelves 
below the central opening, but there is a rack on the floor, on which meat 
la placed. The water from the trougu is conducted, by a pipe, out of the 
room. The room has beeu uscdln tins way for more than nine years- 

T.iere cau be uo doubt, that the defendant's reirlgerating room contains, 
in combination, the three elements which are found in combination, as be- 
fore explained, iu the first claim of the plaint Ill's patent, and that It also- 
contains, i.i combination, the three elements which are found In combina- 
tion, ai before explained, In the second claim of the plaintiffs pa tent. The 
heat given out by artic.es placed In the room warms the air, which then as- 
cends, and passes over the tops of the sides of the Ice box, and thus around 
th : partition, and into contact with the ice, and la thus ccoied, and dried 
and purified, and descends through the open bottom of the Ice box. aud 
theu tnroiurh the central opening, and, descending further, according to 
the law governing the action of cooler all*, displaces the warmeralr.and 
p usheB such warmer air before it, and upward, around the partition, and so 
a rotation or c rculallon of the contained air In the closed room is estab- 
lished, w ich goes ou so long as any part of the contained air is warmer 
tn an any other pari. ot It. The cooled air can tall directly down upon such 
a.-tlclesasare placed under the central opening, without being interfered 
with by, and without Interfering with, the disposition of the water from 
the melted Ice, aud Buca wat-r is carded oft' aud not allowed to drip Into 
the room. The modes of operation of the combinations found in the de- 
fendant's room, are the same as the modes of operation of the like combi- 
nations found in the claims of the plaintiff's patent. 

The defense principally relied on In this case Is that, as to both of the 
combinations lu the claims of the plaintiff's patent, be was anticipated by 
Azsl S. Wmtiti, in invention i and structures previously made by Lymau, 
and that the defendant, in uslugarefrigeratingr^om constructed and ope- 
rating as above described, has done no more than he was fully Instructed to 
do by suchstructuresof Lyman. 

The earl lest date sought to be assigned to Sanf ord's Invention la the sum- 
mer of 1855.* 

It is In evidence that Lyman, on the 20th of August, 1852. filed, In the Pat- 
ent Oulye, a caveat for** Improvements In railroad freight cars, for trans- 
porting fresh meats, andotherartlcles, which require a very low tempera- 
ture aud pure air." such caveat contains a description, and drawings re- 
ferre Uo therein. The object of the arrangement la stated, In the caveat 
to be to transport dressed meats. The walls, sides, and tbetop of the car 
are made double, and filled in with a bad conducting material, the car is 
closed, and the air In It Is reduced In temperature by passing It. in rotution 
and cremation, through Ice, or other cooling material, contained In a 
box lu the car, or through tubes Immersed therein. A fan driven by a cord 
from the axle or the car drives the air uown through the cooler. After the 
air leaves the bottom or the cooler, It oasses tnrough a box containing dls- 
(afoctlug material. ThealrU stated In the caveat, to be preserved cool 
puiv, and dry by beingpasse-i frequently through the cooler and the disin- 
fecting material, so as to keep tue meats from putrefying, the moisture 
from rhe meats bein; deposited on the cold surface, anil floating down and 
being caught in a pau below the bottom »f the cooler, whence It Is carried 
on, ova tuoe, to the outside of the car. The caveat states that Lyman pro- 
poses to claim the providing for a constant circulation of air from the car 
through the cooler, and through the disinfect lug box, back into the car, bv 
m dan j of a Jan, or some other similar mechanical arrangement; the dryink 
or the air. by the nreelpkatlon and condensation of the water held by it In 
solution, by nassluglt throueb the cooler; the cooling of the air through 
tnesanvjlprocess; aud tlie construction of a cooling house, or refrigerator 
In the tinuner above described, except that there would be other arrauge- 
m 'tits for driving the <an. * 

Betwe-c tue date of this caveat and the yearl835, Lyman cm tructed 
and put luto successful operation, refrigerating cars nnuatatl.i ary refrig- 
erators, embodying the principle set forth in sacn caveat, and t on j tructed 



substantially on the plan therein stated, the cars being arranged with fans, 
to assist In the clrcu atlon of air, and the stationary refrigerators having 
no fans, but depending for such circulation on the law gc vernlng the move- 
ments of cooler and warmer airs, free to communicate with each other 
through an Ice box open above and below. All these structures embodied 
the combinations and modes of operation before stared as found, in com. 
mon.in the defendant's refrigerating room and In the plaintiff's structure.* 

In April and May, 18>1. Lyman caused to be constructed for one Tllton.a 
closed r.irlgerator, which wasputlnuse by him in Franklin market, New 
York, during the summer of 1851, and was used by Tilton there for several 
years afterward. It embodied the same principles of construction and 
mode of operati >n as the Syracuse refrigerator. It had a descending con- 
duit five or six inches wide and about three and a half feet long, and the 
lower end of which was about sixteen Inches above the floor. It was used 
to preserve poultry, which was placed on three shelves. One of the shelves 
extended under the couduit. This refrigerator stood In the open market 
for several years after the summer of 18ol. Lyman personally showed It to 
a great many persons, and explained Its Internal arrangements, and Its 
principle and mode of operation. 

Iu the summer of 1854, Lyman caused to bebuilt nine closed refrigerators, 
for domestic use, which were like the Syracuse refrigerator In construction 
and mode of operation, except that they had no shelf below the cold air 
opening, but had a space or chamber there for articles to be refrigerated. 
These refri -erators were bull' atMouht Vernon, westcnester county, N. 
Y. Lvman used one of them In his family, for a dozen years or more from 
and after July, l85i. Some of the others were sent to New York and dis- 
posed of *o various persons, and some were used In Mount Vernon. 

Between 1852 and 1855 at least a dozen cloned refrigerators, of like con- 
struct! jn, were made at the Novelty Iron Works, in the olty of New York, 
according to plans furnished by Lyman. In some of them the conduit ex- 
tended down only one and onehalf Inch belowthe cold air chamber under 
the ice grate, ana in others it extended down to within twelve or sixteen 
Inches of the floor of the re Erlgerator. These refrigerators were delivered 
to various parties for whom 'hey were made. Of the above number, eight 
or ten were constructed at such works during the year 18.54, and oaeof 
those, made there bv one Hadden, for his own use, Is still In existence, and 
has been put In evidence and produced for the Inspection of the Court. 
This refrigerator was used by Hadden In his family for four or five years. 
It was and Is, In construction, like the Syracuse refrlgeraror before de- 
scribed, except that It has no shelf below the cold air opening. In using 
It, however, Hadden placedon ibe floor, In and under the descending cur- 
rent of cold air, articles which he desired to keep the coldest.* 

On the 2lst of September, 1854, Lvman filed, In the Patent Office, an ap- 
plication for a patent, for an" Improved mode of cooling, drying, and dis- 
infecting air for ventilators and'refrlgerators."* 

The drawings represent a reiiigerator constructed substantially like the 
Syracuse refrigerator, and the Hadden refrigerator before mentioned.* 

There Is nothing In the patent of 1856, to Lyman, that is not found fully 
developed In his application of September, 1854. In view of that applica- 
tion, the patent to Sanford. of November, 185"), ought not to have been 
granted. Lyman's application contalne-I everything claimed by Sanford lu 
his patent.* The evidence shows that Lyman was the first Inventor, as be- 
tween him and Sanford, of what Is claimed in Lyman's application of 1851. 
and of what Is claimed In Sanford's patent of 1855, and of what Is claimed 
In Lyman's patent of 1*56. 

So, too, e very thingt hat Is claimed In the claims of San. ford's reissue of 
1857, as those claims have been heretofore explained, is found in Lyman's 
appllcationof 1854.* 

The conclusion at which I have arrived, after a careful consideration of 
all the evidence and of the argumentof counsel, is that the Sanf ordreissue 
Is void for want of novelty. 

As tothequesilons made respecting the want of notice, in the answer, 
as to some matters put in evidence, I think, that, in any view, the easels a 
proper one to allow the amendments to the answer, which were movedfor 
at the hearing, on notlce,nunc pro tunc, as of the time the answer was filed. 

The bill Is dismissed, with costs. 

Barrett & Redjleoi and Thomas A. Jenckes forcomplalnant. 

F. A. Belts, J. Gutman, Jr., aud J. iV. Piptr for defendant. 



Inventions Patented tn England by Americans. 

[Compiled from the Commissioners of Patents' Journal. 1 
From May 16 to May 29, 1873, Inclusive. 
Air Motor.— H. Bnshnell et ol„ New Haven, Conn. 
Anchor.— C. A. Cbamberlln, Pittsburgh, Fa. 
Bale Fastening. — E. J. Beard, St. Louis, Mo. 
Bandbaw Machine.— D.B. Whitney, Wlnchendon, Mass. 
Bodt3, etc.— T. Tucker, Oakland, Cal. 

Carriage Wheel.— N. G. Old <of Fort Wayne, Ind.), London, Eng. 
Clothes Wringer.— C. £. Hayne*, Boston, Mass. 
Engine, etc.— K. Elckemeyer, Yonkers, N. Y. 
Generating Steam.— J. H. Mills, Boston, Mass. 
Harvester.— J. F. Gordon, Rochester, N. Y. 
Hose Pipe.— T. A. Dodge, Cambridge, Mass. 
Life Raft.— S. W. Torrey (of New York city), London, Eng. 
Making Gab, etc.— W. H. Spencer, New York city. 
Oil Burning Stove.— L.E.Truesdell, Warren, MasB. 
Preserving Meat, etc.— G. W.ScollayfofSt. Louis, Mo.), New York city. 
Purifying Gab, etc.— E. ICavauagh, Peabody, Mass. 
Railway Barb, etc.— J.Henderson, New York city. 
Sewing Machine.— W. P. Brock, Philadelphia, Pa. 
Speed Indicator.— J. W. Osborne, Washington, D. C. 
Stuffing Box Packing.— J. Glandlngeta*., Philadelphia, Pa. 
Uniting Metal Bands, etc. —C. G. Johnsen, New Orleans, La. 
Vapor of Carbon.— W. Wells, Salem, Mass. 
Vehicle Wheel.— A. L. Blackmsn, Cross Plains, Tenn. 

Value of Patents, 

AND II Til mm THEM. 




Practical B ints to Inventors. 

ROBABIiY no Investment of a small sum of money brings a 
greater return than the expense incurred In obtaining a patent 
even when the Invention Is bnt a small one. Larger Inventions 
are found to pay correspondingly well. Thenames of Blanchard, 
Morse, Bigclorr, Colt, Ericsson, Howe, McCormlck, Hoe, and 
others, who have amassed Immense fortunes from their Inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Fifty Thousand Inventors have availed themselves 
of the services of Munn & Co. during the TWENTY-SIX years 
thev have acted as solicitors and Publishers of the Scientific American. 
Thcv stand at the head In this class of business : and their large corps 
of tnsistants, mostly selected from the ranks of the Patent Office: men cap- 
able of rendering the best service to the lnventor.f rom the experience prac- 
tically obtained while examiners In the Patent Office: enables Munn & Co. 
to do everything appertaining to patents better and cheaper than any 
other reliable agency. 

TTftW TO /jrf m This is the closing Inquiry In 

LX\J VV XV yfB M ■- #2"- nearly every letter, iescrll Ing 

some Invention which comes 
to this office. A positive an- 
swer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings. Petition, Oath, and full Specification. Various official rules and for- 
malities must a so be observed. The efforts of the Inventor to do all this 
buai less himself ire generally without success. After great perplexity and 
delay, he Is usnai:yglad to seek the aid of persons experienced In patent 
business, and have all the work done over again. The best plan Is to t ollcit 
proper advice at tht beginning. If the partlesconsulted are honorable men, 
th 3 Inventor may sal-sly confide his ideas to them ; they will advise whether 
thi Improvement Is p-obably patentable, and will give him all the directions 
needful to protect his rights; 

How Can I Best Secure Ely Invention ? 

This is an Inquiry which one Inventor naturally asks another, who has had 
some experience In obtaining patents. His answer generally Is as follows, 
and correct: 

Construct a neat model, not over a foot In any dimension— smaller If pos- 
sible— and send by express, prepaid, addressed to Munn & Co., 87 Park Row, 
New York, together with a description of Its operation and merits. On re- 
ceipt thereof, they will examine the Invention carefully, and advise you as 
to its patentability, free of charge. Or, If yon have not time, or the means 
at hand, to construct a model, make as good a pen and Ink sketch of the 
Improvement as possible and send by mall. An answer as to the prospect 
of a patent will be received, usually, by return of mall. It Is sometimes 
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bfst to have a search made at the Patent Office, such a measure often saves 
the cost of an application for a natent. 

Preliminary Examination* 

In order to have such search, make ouc a written description of the Inven- 
tion, In yonr own words, and a pencil, or pen and Ink, sketch. Send these 
with the fee of $5, by mall, addresc ^d to Munn & Co., 37 Park Row, and In 
due time yon will receive an acknowledgment thereof, followed by a writ- 
ten report In regard to the patentability of your Improvement. This special 
search Is made with great care, among the models an r l patents at Washing- 
ton, to ascertain whether the Improvement presented u patentable. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Munn & Co., stating particulars. 

To Make an Application for a Patent* 

Theapplicantforapatent should furnish amodel of his Invention If sus- 
ceptible of one, although sometimes *t may be dispensed with ; or, If the In- 
vention be a chemical production, he must furnish samples of the Ingredi- 
ents of which his composition consists. These should be securely packed, 
the Inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mall. The safest 
way to remit money Is by a draft, or postal order, on New York, payable to 
he order of Munn & Co. Persons who live In remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Caveats* 

Persons desiring to file a caveat can have the papers prepared In the short- 
est time, by sending a sketch and description of the Invention. The Govern 
ment fee for a caveat Is $10. A pamphlet ot advice regarding applications 
for patents and caveats Is furnished gratis, on application by mall. Address 
Munn & Co., S7Park Row, New York. 

Reissues* 

A reissue Is granted to the original patentee, his heirs, or the assignees of 
the entire Interest, when, by reason of an Insufficient or defective specifica- 
tion, the original patent Is Invalid, provided the error has arisen from Inad- 
vertence, accident, or mistake, without any fraudulent or deceptive Inten- 
tion. 

A patentee may, at his option, have In his relssuea separate patent for 
each distinct part of the Invention comprehended In his original application 
by paying the required fee In each case, and complying with the other re- 
quirements of the law, as In original applications. Addfess Munn & Co., 
37 Park Bow-, for full particulars. 

Design Patents* 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods In this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or ot*ier fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article of manufacture. 

Design patents are equally as Important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., Sf Park Row, New York* 

Foreign Patents. 

The population of Great Britain Is 31,000,000; of France, 37,000,000; Bel- 
glum, 5,000,000 ; Austria, 36,000,000: Prussia, 40,000,0 JO ; and Russia, 70,000,000. 
Patents may be scured by American cltlzenr. In all of these countries. 
No w Is the time, v, hlle business Is dull at home, to take advantage cf these 
Immense foreign fields. Mechanical improvements of all kinds are always 
In demand In Europe. There will never be a better time than the present 
to take patents abroad. We hive reliable business csnnectlons with the 
principal capitals of Europe. A large share of all the patents secured In 
foreign countries by Americans are obtalued through our Agency. Address 
Munn & Co., 37 Park Row, New York. Circulars with full Information on 
foreign patents, furnished free. 

Value of Extended Patents* 

Did patentees realize the fact that their Inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were grunted, we think more would avail them- 
selves of the extension privilege. Patenti gra ited prior to 1861 may be ex- 
tended for seven years, for the benefit of the 1 iventor,or of his heirs in case 
of the decease of the former, by due applfcatl >n to the Patent Office, ninety 
days before the termination of the patent. The extended time Inures to 
the benefit of the invimtor, the assignees n ider the first term having no 
rights nnderthe extension, except by special agreement. The Governmen 
fee for an extension Is $100, and It Is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full Informa- 
tion as to extensions may be had by addr^sblng Munn & Co., 37 Park Row. 
Trademarks* 

Any person or firm domiciled In the United States, or any firm or corpora- 
tion residing In any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro. 
tectlon. This Is very Important to manufacturers In this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row , 
New York. 

Canadian Patents* 

On the first of September, 1873, the new patent law of Canada went into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent In Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as In 
applying for an American patent. 

The patent may be taken out either for five years (government fee 920) or 
for ten years (government fee $40) or for fifteen years (government fee $60). 
The five and ten year patents may b3 extended to the term of fifteen years 
The formalities for extension are simple and not expensive. 

American Inventions, even if already patented In this country, can be 
patented In Canada provided the American patent Is not more than one year 
old. 

All persons who desire to take out patents In Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full Instruction. 

Copies of Parents, 

Persona desiring any patent issued from 1836 to November 26, 1867, can he 
supplied with official copies at a reasonable cost, ths price depending upon 
the extent of drawings and length of spec! Icatlon. 

Any patent Issued since November 27, isn, at whlsh time the Patent Office 
commenced printing the drawings and specifications, may be had by remit - 
ting t o this office $1. 

A copy of the claims of any patent Issned since 1836 will be furnished 
for $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of Invention, ami date of patent. Address Munn 
& Co., Patent Solicitors, 37 Park Row, New York cltv. 

Munn & Co. will he happy to see inventors In person, at their office, or to 
advise them by letter. la all cases, they may expect an honest op'nlon. For 
such consultations, opinions and advlce.no charge is made. Write plainly 
do not use pencil, nor pale Ink ; be brief. 

All business committed to our care, aad nil consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting Interferences, 
procuring extensions, drawing assignments, examinations luto the validity 
of patents, etc., speclalcare and attention Is given. For Information, and 
for pamphlets of Instruction and advice 

Address 

MTtrNN & CO., 

PUBLISHERS HCIKN iTFIC AMERICAN, 

37 Park Row, New York* 
OFFICE IN WASHINGTON— Corner F and 7th streets, opposite 

Pa'ant 0*Sce 



) 1873 SCIENTIFIC AMERICAN, INC. 
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Jfrbnfific SmeriOT. 



< c 9 



<8nsiin?iSii and IgjcrSffmtl. 

'Man;?, tor m*#rilon under thin head •# $1 fif Ww«* 



Xickel Plating — A superior, warranted 
mode, fuily approved in every instance, for sale and 
eferonccs given by A.Schelljr, 121 Forsyth St., N. Y. 
Wanted .Brick Mach.Circulars, Box 5501, N.Y. 

Improved Automatic Hub Mortiser, Hub 
Turner, Hub Borer, Spoke Lathe, Tenoner, Th router and 
Spoke IS lttns Machinery. AddresB Defiance Machine 
Works. Defiance, Ohio. 

A Wool Extractor desires a situation. Ad- 
dress Wm. Mauzj ■, care of Charles Wagner. ?.3 E.25th 
Sticet, New York city. 

Nye's Sperm Sowing Maclinio Oil is the Best 
n the world Sold everywhere in bbls.,half bold., c*ns and 
bottles, aMowcs; prlei'R. W. F. Nye, New Bedford, Mass. 
I want a Saw, driven by Steam Power, to 
cut off a log five feci In dlanwler and movable along the 
log. Wm. Rinck, Vancouver, Washington Terr'tory. 

Wanted — Practical man to act as Foreman 

of a Lea! Pin- and Sheet Lead Factory. Address P.O. 
Box 73', Pittsburgh, Pa. 

Mill Stone Dressing Diamond Machine, 
Simple, effective and durable ; also, Glaziers' Diamonds. 
J. LiicKiftsou, C4 Nas au Street, New York. 

Every description of Small Turning in Brays. 
Iron.aud -teol a Specialty. Theo. Oliver, Watcrbury.Ci. 
At less than half pr.ee— One Alden Blower, 
3'J inch, In good oid ci ; o^e DjiiipfellFaQ.SOinch.Iugooci 
ordo-. Wamcda scconl hand 63 n. P. Engine and Boiler. 
GIff. rd Bros., Hudson, X. Y. 

Will the Party owning the Patent fm 
"Camp' j >.a c lc Wadier" please send address to II. J. 
Dixon. Keunctt Square, Chester County, Pa.? 

Blake's Stone and Ore Breaker. The only 
New York agency U at 137 Elm St. T.ie address of Branch 
Stle^room 1 1 Centre ^t. is aa error. See adv. page 3J8. 

For Sale— One Sloticr, 13 in. stroke, N. Y 
Steam Engine Co. Makers. 1m usj but 2 years, and In first 
clafi order. P,i;e $1,003. Address Geo, W. Gricc, l&lt 
Beach S*. Philadelphia, Pa, 

For Sao — Boiler, 30 in. diam. ; 3S tubes, 
2 in. dlatn.— 10 it. long— 3 tea 111 dome, 20 hi. x 24 In.— ttn 
l*i\i ii 1 , grate and beann; box, and all complete; near]) 
no. v— made by Burnett & Learned, Newark, N. J. Prlct 
?15J. Address John A. Ugh thai], 5 Bowling Green, N. Y 

Buy Wood Working Machinery of (iear, 
Boston, Mass. 

Belting — Best Philadelphia Oak Tanned- 
C. TV. Amy, 301 and 303 Cherry Street, Philadelphia, Pa.- 

Patent for Sale at a great inducement. Ap- 
ply, for particulars, to Pa. entee of " Advertising Lau 
tern,'* S. Kuh, Jefferson, Iowa. 

Buy Gear's Improved Variety Moulding 
Maculae. Ware Rooms, Boston, Mass. 

Washing Machine —Best, $3.50. Easy work. 
Circulars free. J. .. Du^dale, Whitewater, Wayne co.,Ind. 

Stationary Engines; Double and Single Cir- 
cular Saw Mills; Portable Farm Engines mounted oi; 
trucks with Iron Water Tank, Steam Jacketed Cyllndei 
and Balance Steam Valve, the only Portable Engim 
made with Steam .Jacketed Cylinder and Balance Stean 
Valve. Send fur Descriptive Circular and Prlcj List tc 
ttic Mansil li Machine Works, Mansfield, Ohio. Libera] 
discount to agents. 

Iron Castings Direct from the Ore Wanted. 
Send name and addrefn to Castings, Box 2913, New York. 

Nickel and its Uses for L'latimr, with gene- 
ral description. Price 50c. a copy, mailed free, by L.4 
J. W. Fcuchtwangcr, Z5 Cedar St., New York. 

Improved Wo.xl Handle Ratchets. 18 in., $5 

G. E. Parker MTg, 117 fr 119 Mulberry St., Ju.wark, N.J. 

For Solid Emery Wheels and Machinery 

scud to the Union Stone Co., boston, Mass.. for circular 

Sure cure for Slipping Belts — Sutton's pat- 
ent Pulley Cover Is warranted to do double the worl 
bsfore the belt will slip. Sec Scl. Am. June2lst, lS^S 
Pago 339. Clrcularsfree. J. YV.Sutfon,95 Liberty St., N.Y 

Cabinet Makers' Machinery. T.R.Bailey&Vail. 

The Ellis Vapir Engines.with late improve- 
mems, manufactured by liajfcins Machine Couipanv 
Fitchhu g, jJiflBs. 

Shortt's Patcm Couplings, Pulleys, Hang- 
ers and Shafting a Specialty. Orders promptly filled 
Circulars tree. Adircss Shortt Mfg Co.,C rthage, N.Y. 

Stave & Sliinglu Machinery. T.U.Bailey &Vaii. 

The Best Sin utter and Separator Combined 
la (Vmerica. Address M. Deal A Co., Bucyrus, Ohio. 

Dumper Kugulaturs and (iage Cocks— Foj 
the best, uddrcs > "MurriU & Keizcr. Baltimore, Md. 

The Blurry man ri eater and hegulntor fo.» 
Steam Boilers— No one using steam Boilers can afiord t< 
be wl'.huui them. 1. B. Davis & Co. 

brown's Coalyard Quarry & Contractors' Ap 

itaraius for hois ting and conveying material by iron cable, 
•V.O. Andrews* Bro. 414 Water st.N.Y. 

FiveditTereni sixes of Gatling Guns are now 
manufactured at Call's Armory, Hartford, Conn. Tin 
larger sizes have a ra ge of over two miles. These annt 
are Indispensable In modern warfare. 
Gauge Lathe tor Cabinet and all kinds of han- 
dle*. Shaping Machine for Woodworking. T. E. Italic} 
A vail, Lockport, N. Y. 

All Fruit-can Toole, Fmracute,Bridgeton,N.J. 

Hammer Dies and Heads, .strong and dura- 
ble, cast to order by Pittsburgh Steel Casting Co. All 
work warranted. 

Tbe berrytnan Mannf. Co. make a specialty 
of the economy and safety tn working Steam Hollers. \, 
B. Davis & Co., Hartford, Conn. 

Grain, Paint, Ink, Spec and Drug Mills 
Rosi Bro's. 85 First Stre it, William sburgh, N. Y. 

Urawitnrs,MoUela, Machines — All kinds mack 

to order. Towle & CJug'T Mt'g Co., 30 Cortland t St., N.Y. 

ivey Seat Cutting Macliine.T.K.Bailey & Vail 

Cheap Wood-Working Machinery. Address 
M.B.Cociraufc Co.. Pittsburgh, Pi. 

Peck's Patent Drop i J ress. For circulars, 
address Milo, Peck & Co.. New Haven, Cona. 

Steam Fire Engines,R.J.Gouia,Newark,N.J. 

Mining, Wrecking, Pumping, L'raiuago, o) 
Irrigating Machinery, for sale or rent,. See advertisement. 
Andrew's Put cut, Itistde page. 

Machinists — Price List of small Tools free ; 
Gear Wheels fot Models, Price List tree; Chucks and 
brills, Price List free. Goodnow & Wlghtman, 23 Corn- 
hill, Boston, Mass. 

The Berryman Steam Trap excels all others 
The best (b ultra ye 'he uheapefit. Adoreua I. B. I>avts & 
Go., Hartford, Good* 



Boring Machine for Pulleys — no limit to 
eapiettv. T. II. Buileyft Vail. Loeknort, N. Y. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay.Brooklyn.N.Y. 

For Solid W rough t-iroo beams, etc., see ad- 
vertisement. Address Union 1. on Mills, Pittsburgh, pa., 
for lithograph, etc. 

Parties desiring Steam Machinery for quar- 
rying stone, address Steam Stone Cutter Co!. Rutland, V t. 

Hydraulic Presses and Jacks, new and sec- 
ond liana. E. Lyon, 470 Grand Street. New York. 

Rubber Machinery of all kinds manufac- 
tured by W. E. Kelly, New Brunswick, N.J. 




V. V. will probably find the directions for 
silvering glass on p. ..80, "vol. 24 answer his purpose.— 
W. D.Il.'s query about making soap with bicarbonate 
of soda is answered by anticipation on p. 239, vol. 2S. 

J. W. L. asks how to separate the constitu- 
ent parts of sawdust or wood so as to get the pure cell 
ulin. Answer: " It is scarcely p098lble," say3 Professor 
W. A. Miller, " to obtain cellulln free from ligneous tis- 
sue by artificial means, since the incrustlng woody mat- 
ter, when once deposited within Its meshes, is retained 
with great obstinacy ; but it is presented in a pure con- 
dition la finely carded cotton, in linen, and in the 
dnest kinds cf filtering paper; to these sources the 
chemist usually has recourse when he desires to examine 
the properties of cellulm. Cellulln or cellulose Is dis- 
solved by a solution of oxide of copper In ammonia, 
:'rora which it is reprecipltated by acids." 

R.J. asks: V\ hat is best to mix with fire 
3lay for lining a furnace that is partly burnt out, and to 
itandtheflrc? 2. What is the best way to take soft 
solder out of zinc? Answers: 1. In making fire brick, 
the u fractory fireclay Is mixed with old firebrick pul- 
^er'zedor with sharp, clean sandand gravel. Such brick 
ivlll stand an Intense heat without fusing. 2. SoftsoltN 
it melts at a lower temperature than zinc, so that you 
nay be able to remove part of the solder by carefully 
Seating It to a temperature of about 600' Fahr. If you 
wish to use the sulphate of zinc (white vitriol) for any 
purpose, or are able to dispose of it, you can dissolve 
the zinc In dilute sulphuric acid, which only slightly at- 
tacks the solder. Hydrochloric or muriatic acid also 
llssolves zinc, formlngchlorlde of zinc, which has the 
iropcrty of rendering paper hard and waterproof. 
N'itric acid w'll dissolve both lead and zinc and leave the 
In as a white powder. 

W. McN. asks: What set, and what differ- 
mce of stt, If any, should there be between saws cut- 
ting pine and those cutting spruce logs ? Answer: 
\nout one thirty-second of an inch on a side is sufficient 
for ordinary timber. Generally the same set would be 
equlred f orboth kinds of timber. Some kinds of pine 
•vill cu~, very clean and require but little set In the saw 
Co clear; other p. ne timber has a very tough fiber. Il 
such, more set would be required. Spruce varies la the 
;ame manner in dlff rent localities ; practical experience 
■s the best guide.— J. E. E. 

B. G. asks how to prepare caustic lye from 
ioda ash. Answer: Caustic soda lye for soap making 
:an be prepared from soda ash by the use of quick lime. 
The soda ash is first dissolved In hot water and 10 the 
tolling solution Is gradually added thin slaked lime In 
imall quantities, and the boiling continued until a drop 
if the clear liquid gives no effervescence with a drop oi 
icid. The llinc takes the carbonic acid from the soda 
wh and is Itself converted into an insoluble carbonate 
■f lime, which settles to the bottom, so that the clear 
(olutlou of caustic soda lye can be easily decanted after 
idowlug the solution to stand until cool. The boiling 
.hould take pluce In an Iron vessel ; for a very pure qual- 
ty of caustic alk lies silver vessels are employed, as 
tie alkalies attack both glass and porcelain perceptibly 
vhen hot and strong. 

A. R. asks: 1. What is the Newtonian 
heory of astronomy? 2. What Is the cause of the di 
irnal motion of the earth on Its axis? 3. What Is the 
ause of the annua) motion of the earth round the sun; 
1. What s gravitation .■* Answer: I. That there is a mu- 
ualattractlon existing between all bodies of the unl- 
crse, that It 13 directly proportional to the masses ol 
he bodies, and inveisely proportional to the squarct 
if the distances between them; and that the planet.-- 
trcre originally Impelled by some force, which would 
■.uise them to move off In a straight line, unless actec 
tpoi by other forces. 2. The original Impelling force. 
;. The original Impelling force, and thu attraction 01 
he earth by the sun. 4. We cannot tell. It is some- 
hlng by virtue of which <tll bodies attract each other, la 
accordance with luu law enunciated above. 

VV. D. D. asks whether the principle, for 
nultiplylug power, of ;i screw acting upon a lever is in 
ise, and If it is, 'n what machine ? Answer : The prlncl- 
»Ie of multiplying power by means of a screw operating 
on a lever is very old. 

C. D. R. &. Co. say : We have a return tub- 
llar bolter IS feet long, with 40 two and a half Inch tubes : 
md would like to know what size and hight of stack wt 
hould have made to Insure a good natural draft. Au 
■wer: The data sent are rathe insufficient. Probably a 
ound stack, 15 Inches In diameter and 50feet high, would 
mswer. 

A. 33 asks: What are the dimensions and 
test form of a steam engine of about % a horse power ? 
;t should be made portable, and so as to connect the 
imoKc stack with a common chimney. The need ol 
>uch an engine has long been felt in the dairy regions, 
cor churning, etc. Answer: The boiler should have 
1 iout vi square feet of efficient heating surface. The 
-yllnder, with a diameter of 2 Inches, should have a pis- 
:on speed of 75 feet per minute. You will find dimen- 
sions and descriptions of small boilers in communlca- 
lons from other correspondents. 

A. 1). says: In Worcester's "Dictionary" 

{Illustrated edition), there Is a picture of a windlass .f 
lecullar form, called a " Chinese crane." Will you give 
ne your opinion whether there is any mechanical ad- 
vantage In It over a common windlass? A friend ol 
nine, who goes Into the mathematics of the question, 
hinks that he proves that there Is none. My faith In 
:he cleverness of the Celestials m ikes me doubt his con- 
tusions. Will you tell us which Is right, he or I? An- 
swer: It has a mechanical advantage over the common 
■vlndlass, because the ratio of power to weight can be 
increased to almost any dedred extent, without great 
r.oniDllca Hon of parts or excessive dimensions of wheel. 

C. N. D. says that L. L. can repair his mir- 
ror by taking a piece of old mirror and apply a drop «f 
quicksilver to it. He can so lift from It a scale that will 
effectually patch the damaged mirror, the spot of glass 
having been previously well cleaned. 



D. R. W. asks: Will a cup made of plastei 
of Paris answer as the Inner cylinder of a Danlull's sul- 
phate of copper batttry, Instead of an earthenware one \ 
Answer ; Yes, but it will be difficul t to cast It f 1 ec from 
blow boles. No. 1 baked porous cups for DanlelPd bat- 
tery are only %%S& per dozen. 

W. H. I. says: I have a small cylinder boil 
er %M feet long x 10 Inches diameter, made from % Incli 
Iron, with cast iron heads. What pressure ought It to 
bear and what power should it develope with an engim 
\% inches diameter x 3 Inches stroke? Answer: The 
boiler could safely sustain a piessure of more than 20C 
lbs. per square inch. At 100 lbs. pressure and a speed oi 
150 revolutions per minute, the engine would develop 
about % of a horse power. 

C. D. says:. I have a well 30 feet, from my 
stable; it Is 12 feet deep. By meai s of a % inch leac 
pipe, the siphon, the water is conducted to a tub In thi 
stable. I do not let the water run full ntrcam, bui 
through a pipe stem. Every3 or 4 days, I have to taki 
out tbe plug containing the pipe stein to let out the air. 
or the water would stop running. Can you tell me tin 
cause of this Y Answer : The air in tbe water gcnerall} 
collects at the highest point of a siphon which Is usee 
continually, as the pressure Is least there. There is no 
way of preventing this, and every few days the air must 
be drawn off. By placing an air vessel at the highest 
point of tie siphon, it will work much longer before re- 
quiring to be freed from air. Siphons arc st/metimes 
fitted with small pumps at the highest point, by meant 
of which the air can be drawn off whenever necessary. 

E. G. L. says: What is the meaning ol 
"gresse"? Is it a ccmpotltion or a separate melui? 2 
In tinning small malleable castings, I cannot get a 
smooth bilght surfi C3. How can I prevent the ecuoi 
and Impurities in the tin from adncriug to the casting, 
a,nd how can I obtain a bright finish? Answers:]. Wt 
do not remember ever to have seen the word about 
which our correspondent desires Information. 2. Ttu 
following method 1* commonly employed to tin Iron. 
and generally with good results: Clean the casting with 
nitric acid, afterwards washing It with water. Dip it 
firstinto muriate of zinc, and then into the bath of tin. 

E.. A. F. T. asks how to make tt small port- 
able boat, light enough to be carried on horseback or In 
a small buggy? Answer: Try a boat made of canvas, 
stretched on a frame, which can be folded up andls ltght 
and portable. Such a boat was used by our soldiers in 
ihelatewar. 

T. J. sa)'s: In a train of wheels, 3 driver? 
and 3 driven, the drivers are proportionally 20, 40, and 60 
The first driven Is the crank of a 5 horse power engine, 
10 h»c*es long; the next Is a gear, 20, and the next a 30, 
which gives out all the power. What power Is acting at 
the pitch line ot each wheel ? The engineer says it Is a& 
follows: 5h. p. X20 (double of crank)-i-20 (1st driver) =6 
h p. on crank and 5 h. p. on 1st driver. 5 h. p.x20X20-i- 
20x40=2-5 h. p. on 2nd driven and 2nd driver, etc. 5 h. p. 
x20x20x80+20X40X60=l-25h. p. on pitch lino of last 
driver 60, and last driven, 30. I think there is 5 horse 
power acting at the pitch line of all of them. He also 
:iys If the crank could not bear a strain of more than 5 
hoise power, the last driver, 60, and last driven, 30, could 
not bear a strain of more than 1-25 horse power, without 
breaking, providing the crank and wheels were propor- 
tioned by a good engineer. Please let me know if thu le 
calculated right ; and, If not, give me a simple rule for 
doing It. Should not the pitch of the wheels In each 
pair be altered? H 5 horse power would break the 
crank, how much would break each wheel separately? 
Answer: The results obtained by the engineer are cor- 
rect, if the diameter of first wheel Is double the length 
of the crank. 

E. O. L. asks : What is nitroglycerin com- 
posed of? Answers: The wonderful explosive termed 
tiltro-glycerln is composed of nitric acid, sulphuric acid 
ind glycerin. It is made by mixing together cquai 
parts of the above acids and adding glycerin to the mix 
.ure, to the extent of one sixth of the weight of tin 
iclds. Precautions to prevent explosions are required 
io the manufacture. 

M. A. asks how to manufacture pnraffin 
Vnswer: You can procure paraffin at the drug stores. 
It is made from wood tar, which Is distilled, and thi- 
hick portlcn remaining is placed In hut sulphuric acid 
vhlch burns up nearly everything except the paraffin. 
The latter Is then pressed and purified. This is done b j 
lissolving the paraffin In a hot mixture of alcohol and 
•ther, whljh causes the deposit of the paraffin In bt-anti. 
i'ul flakes. Paraffin Is also obtained from peat and fron. 
1 soft coal found In Sco land. 

C. F. asks (1) if there is any rule for lining 
ip shafting from the main shaft to other parts of the 
nlll. 2. Is there a rule for cutting belt holes through 
the floor? Answers: 1. Wlrh pieces of tine cord and a 
tquare, lines can he laid off, parallel or perpendicular to 
the line of the main shaft. 2. By making a diagram und 
dndlng the angle of the belt, the positions for the holes 
can be ascertained by using a string and a bevel. 

M. II. asks: With G feet head of water, 
what sized turbine water wheel will be required to 
pump water through 1 Inch pipe 1,530 feet long up 
.0 100 feet elevation ? What kind of a pump shall 1 
ise? Answer: It depends entirely upon how much 
.vateryou wish to deliver per minute. That being set- 
tled, you can find the size of wheel rcq ulred, by examin- 
ing the clrcularof the water wheel builder. By consult- 
ing our advertising columns, you will find the names oi 
pump makers, to whom you can write for further Infor- 
mation. 

M. M. asks by what process he can harden 

cast or German steel plow molds, 14 inch thick, to make 
them of ever temper and as hard a. possible. Answer: 
It will probably be difficult to harden the metal without 
retorts, but possibly the following rrcthod, If carefully 
conducted, will inswer: Coat the metal with prussiate 
of potash, mixed with flour paste. When itlsdry, cover 
it with clay to keep the potash from coming oft, and 
acat to a bright red. 

O. G. asks: 1. Is slaked lime injurious to 
horfec If sprinkled on the floor in his stall to keep or stop 
the bad such that is in all stables? If so, what can 1 
use In place of It ? 2. I wint a 2 horse engine that will 
burn wood or coal ; whosciuake Is the best ? Ho w much 
will such an engine weigh? 3. Iowa eoal Is #3 per tun, 
tadsoft wood Is $> per cord; whtih Is the cheaper? 4 
What book contains engravings of the latest and best 
electrical machines, for motive power? Answers: 1. 
Use chloride of lime or catholic acid. 2. Consult our 
advertising columns for information as to makers of 
engines. An engine and boiler of 2 horse power will 
wt-Igh from 1.C00 to 1,8>0 lbs., and cos; about ?500. 3. Un- 
less the coal Is of unusually good quality, wood will b« 
he cheaper fuel for you to use. 4. Noad's " Text Book 
of Electricity," Ganot's "Physics," and SUliman's 
■* Principles of Physics," all contain Illustrations of re- 
cent forms of electrical engines. 



G.L B-says: Jn -qy B h w windows, I have 
great trouble arising from »^ 1WW , varlon8 kind8 of 
;Oods exposed there. Ironor^el is quickly covered 
with rust, and bras, wire or thin ^ te hmB ^ bccwnehl 
ilmost as brittle and Mae* as scorcher WpPr -v.,., .„»_ 
.lows arc enclosed witn glass, have bur *,.," " 

Appear to be tight. No gas Is burned Inprtv t . ' 
(s there any way to prevent It? Answer: Try nt « * 
tlon. Put a piece of stove pipe perpendicularly - 
the upper end of the window and burn a jet ot'gas in v 
under It to produce a draft. An opening at the bottom 
covered with gauze will admit air and keep out Insects. 
Have you no hlng but hardware la the window, and 
nothing to generate sulphurous fumes? 

F. E. W. asks: How can I remove an old 
berry sialn from a white dress? Answer: Try sulphur- 
jus acid. 

A. & B. say: 1. A hires power from B; A 
Is to have the use of a 6 inch belt to run on the nailers 
as they stand. Wheu A goes to work, the driving belt 
that Is Intended to drive the 6 Inch belt runs off the pul- 
ley, which leaves A without power. A claims that B 
!i is not got sufficient power lu that driving belt to give 
A the use of the C inch belt, or It would not run oft' the 
-mlley. B says that A takes more power than the 6 Inch 
belt will drive. A contends that, If he did, the 6 Inch 
belt would run oft the pulK-y, and the driving belt would 
stay on. Which Is right by the law of mechanics ? 2. B 
hires a so-called first class machinist. He takes down 
the 30 Inch pulley and puts on an 18 inch ; thss, he claims, 
will give marc speel, which will give more power. 
A claims that to Increase the speed Is to decrease the 
tower. A does not want speed ; he wants power, 
B then patsan 8 inch belt on the 18 inch pulley and lets- 
It hang over 3 laches, and claims that A has more power. 
A claims that he has lets power. A and It leave it to 
ysu to decide. Answers: 1. It Is somewhat difficult to 
icclde a qu t on of this kind, without a personal exam- 
ination, to render It certain that we are In possession of 
ill the facts of thecase. YourfirstSiuteinentlscorreet 
(l the driving belt slips off, it does not furnish all the 
power that could be transmitted by the 6 Inch belt. In 
thesccondcase.lf, as we understand it, the changed 
pulley is the driver for your 6 Inch belt, und If, with the 
present modification, you.- 6 inch belt is driven satisfac- 
torily, you have more power than before. 

S. A. H. asks us to state, briefly and clearly, 
what we understand by " Scieoce," as used and applied 
in our publications. Answer: We will answer our cor- 
respondent's comprehensive qui stlon 1 y a f ew (.nota- 
tions: "Science Is applied to the knowledge of many, 
methodically digested and arranged bo as to become at- 
tainable by one." "A science ib a body of truths, the 
comttion principles of which are supposed to be tnewn 
and separated, so that the individual truths, even though 
some cr all may be clear 11 themselves, have a guaiantee 
that they could have been dlscovercdand known, cltter 
ivlthcertalnty or with such probability as the subjict 
admits of, by other means than their own evidence." 
"Science Is applied to any branch of knowledge which 
is made the subject of investigation with a view to dis- 
cover and apply flrpl principles." 

D. C asks: 1. What percentage of power 
has ever been developed with rotary engines, compared 
with other kinds? 2. Can perfect condensation be se- 
cured by any means now In use ? 9. What Is the relative 
advancing power of a locomotive when the connecting 
rod Is at each of the four cardinal points of the circle ? 
Answers : 1. We have never seen reports of ..ny careful 
tests of the performance of rotary engines. 2. No, if 
you refer to the production of a perfect vacuum. 3. At 
topand bottom, the full power of the engine, multiplied 
by the sine of the angle betwetn theconncctlngrodand 
the crank, is exerted ; at the othet twopolnts, no power 
is Imparted bythe engine. 

W. P. asks : 1. How can I set a plain slide 
valve of a stationary horizontal engine (so as to cut off 
at any given point), without removing the steam chest ? 
2. Whet ingredients can I use to stop the foaming In my 
boiler? Answers: 1. It can on y be done by nuking a 
diagram, or model to-sc.ilc, knowing the size and posi- 
tion of ports, etc. You will Hal plain rules -n ''Link 
and Valve Motions," by W. S. Auchincloss. 2. If the 
foaming Is caused by insufficient steam room, 110 ingre- 
dients will have any effect. Carrying a higher pressure 
of steam, If your boiler will safely imstain It, may remedy 
the trouble. If it Is caused by dirty water, frequent 
blowing off will be advisable. 

A Y. S says, in reply to the question f f 
the* advisability of having fewer teeth In a si w : 1 would 
sayyes.for two reasons ; the first is that, having moie 
room for sawdust in the cut, power *s saved ; the second 
is that It takes less power to cut one eighth of au 
inch with one tooth than it does to cut It with two, for 
the front cut of one tooth Is the Bamc In both cases; 
and if the side cut were the same in both, one tooth, 
would take but half the power. But If It Is twice us. 
^reat »and It cannot be any more), we liuve a saving of 
one front cut. 

A. S. says, in answer to O, F. C. who asked 
for a description of the electro-plating process of Pro- 
lesKors Jacobl and Klein: Prof tisao? Jacobi states that 
deposits of nickel can be obtained just as well from 
other double sulphate of nickel salts as from the sul- 
phate ot nickel and ammonia. He remarks further 
that the deposition of nickel s .csesda far better by the 
application of an anode made of pure nickel, than by 
the saturation or the solution with soluble double sul- 
phate of nickel and ammonia, etc. Professor Klein says 
that, in the Imperial printing establishment, the process 
of Becqu6rel (published In 1882 In Compter B'tidux) is 
applied, namely : a solution of a double salt of nlekel 
ind ammonli, modified by the Insertion of a nickel 
anode. There is no necessity of paitlcularcare or pre- 
cautions for avoiding the presence of traces of alkali in 
the solution ; on the con ; rary, experience hag proved 
that regular deposits will be obtained from solutions 
containing considerable quantities cf sulphate of pot- 
assa or sulphate of soda. Sec " Business and Personal" 
column in this Issue. 

C. A. says, in answer to E. F. C.'s question 
for something that will prevent rats from gnawing his 
ijellows: Skunk's oil Is the only preventive I have ever 
tound, and I have perfect confidence in It for the aoove 
purpose. It is perhaps scarce and hard to obtain, owing 
to the disagreeablesmellwhile rending It from the an- 
imal's flesh. But I feel justified in recommending It for 
the above purpose. It not only prevents rats and mice 
from gnaw.ng bellows, but Us use ought to be apparent 
to careless farmers, who of ter. leave their harness, sad- 
dies, ei c, wherever they use them last. Skunk's oil is a 
sure remedy in all cases, as no animal will chew or gnaw 
euther wheic It Is present, and il is not disagreeable to 
the user. It has little orno tendency torot the material 
on which it Is used. 

F. A. M. says: Tn reply to A. H fl.'s query 
about his water not rising la the morning tn the >ame 
hight In a gage as It was at night, I will suggest that 
there is distilation along tae pipes between the uoiler 
and the engine. 
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R. B. V. replies to B> W\ H.'a problem : I 
would aay that such a bo* could not receive momen- 
Bum because it Is wlth»ut weight. If struck, the whole 
body would morr "* tbe direction of the force ; for 
being welghtles?, it has no gravity. 

H. P. H. writes as follows : In reply to 
w. F.'sauestlon about a mixture for facing castings, I 
w onld say : For a casting weighing 800 lbs., and 2 inches 
tbick, take new molding sand, 5 shovelsful, dry old 
m aiding sand, 3 shovelsful ; mix thoroughly and then add 
a shovelful sea coal facing (pulverized Cumberland or 
bituminous coal .according to locality); mix well and 
riddle through a fine sieve, then dampen, and riddle on 
your pattern. The lighter the casting Is to be, the 
weaker you must make your facing ; for a plate % an 
inch thick, 1 shovelful of coal to 12 of mixed sand will 
do ; if the casting Is only % Inch, 1 to 15 will be right, in- 
stead of 1 to 8 as above. In casting a thin plate, I never 
put any facing on the cope side; then, if you want to 
"slick" the mold, shake on a little plumbago, and 
41 slick" with your tool. On a very heavy casting, use a 
facing of 1 shovelful of coal to 5 or 6 of sand. If the 
facing be too strong, the casting will look cloudy or 
wormy. To make black wash for a dry sand mold, put 
2 or 3 handsful charcoal in a dish or pot and add clay 
wash that has been strained until the whole will be so 
as to drip oft your finger nail and leave a coating ; or use 
molasses water instead of the clay wash, putting the 
black wash on with a fine brush, then *' slick" with your 
tool. If there are cracks In your dry sand mold, fill 
them up with a putty of charcoal and oil. 

F. A. M. replies to J. V. D.'s query for a 
Italn to Imitate rosewood: First rub the woodwlth vln» 
egar In which old nails or Iron filings have lain for 5 or 
6 weeKS; thenstreaklt with extract of logwood. The 
-success of the imitation depends on the skill of the 
operator. 

H. M. W. says : In reply to C. R., who asks 
respecting Pharaoh's serpents, you give him the original 
And poisonous form. The Pharmacist (Chicago) 1871, 
p. 229, contains the following harmless substitute, by 
?uscher of Germany : Bichromate of potassa two parts, 
nixed with saltpeter one part and sugar three parts, 
fress into a tinfoil cone, a little open at top. 

J. D. T. says, in reply to J. H. W.'s query 
Xbout the hydrometrlc strength of dilute spirits : If we 
»dd 100 gallons of water to 10 gallons of proof spirit, the 
liquor will be 60° under proof , or 25" (real strength) by 
fralles' hydrometer; and Its specific gravity would be 
"97087, provided no contraction took place. To allow 
or this contraction It will be necessary to add, to 100 
gallons of spirit at proof , 100-7 gallons of water. The 
tffo numbers added together 100+100-7=200 gallons spirit 

25° by Tralles; specific gravity would be '97087. In 
iuswer to question : How many gallons of water are re- 
quired to reduce 100 gallons of spirit at 60° above proof 
io a spirit 20° below proof? By volume It will require, to 
reduce 100 gallons of spirits 60° above proof to 20° below 
proof, 100 gallons of water. But there would not be 200 
gallons of the new compound, owing to the contraction 
which takes place when alcohol and water combine. In 
orderto allow for the contraction, the spirit must be 
reduced by weight or specific gravity. For reducing 100 
gallonsof spirit 60° above proof to 20° below proof, 14 
gallons of water are required. The two numbers added 
together, 100+104=200 gallons of spirits at 20° below proof. 
It will be noticed that 204 gallons of fluid havebeen used, 
yet the product is but 200 gallons, showing a contrac- 
tion of 4 gallons. 100 gallons of spirit at 60° above 
proof, and 100 gallons of water will not make up 
200 gallons of the new mixture ; they will yield but 19615 
gallons. But the strength will be rather higher than 20° 
below proof. In answer to the question : How many 
gallons of spirit at 60° below proof will it require to re- 
duce ^gallons of spirit of 90° above proof to a spirit at 
proof? Forty gallons of spirit 90° above proof , added 
to 60 gallons of spirits 60° below proof, equal lOOgallons 
of spirits at proof. Thus : 

40 gallons 90° above proof contains 76 proof gallons. 

60 " 60' below " " 24 " " 



100 gallons at proof. 



100 proof gallons. 



rapidly saturated, while at the points the reverse is the 
case. Now if, after rendering the file chemically clean, 
as Is requisite, a delicate touch of resisting mattercould 
be applied to the points of these teeth, the acid action 
would be retarded until enough metal had been removed 
from the grooves to render the proceso successful. It 
would need care and tact to accomplish It, but I believe 
It maybe done. Perhaps if an accurately round rubber 
roller were very slightly greased wttl-i tallow and passed 
over the file after the manner of the printer, or If native 
rubber were dissolved In bisulphide of carbon and in- 
stantly used, the experiment might be successful ; 
It would depend on the skill of tin operator. The 
acid would certainly have to (and would) creep under, 
and would not go through, the protecting substance, 
giving time (which is always an element in chem- 
istry) for prolonged action in the grooves, before 
the points become sharpened, without reduction of 
length. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Retardation of the Earth by Tidea. By 
O. 

On the November Meteors. By D. K. 

On Cleansing Incrusted Boilers. By T.J. A. 

On a Refractory Silver Ore. By P. S. 

On Iron Tie Rods. By E. M. 

On the Spleen and Electricity. By S.W. J. 

On Corundum in Pennsylvania. By J. L. 

On the Million Dollar Telescope. By S.H.M. 
Jr., and by F. D. J. 

On Professor Haeckel on Embryology. By 
A. M. W. 

On the Bodies Associated with Biela's 
Comet. By D. K. 

On Industrial Education. By S. C. Arm- 
strong. 

On a Cheap Fire Alarm. By A. N. J. 

Also enquiries from the following : 
A.G.— E.L. E.— W. H. S. & Co.— M.C.-D. C— J.W.H. 
—P. K. F.— P. C. B.— B. W. C.-W. McC.-W. S. 
Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amountsufllclentto cover the cost of publication under 
the head of " Business and Personal," which Is specially 
devoted to such enquiries. 

Minerals and Fossils.— Specimens have 
been received from the following correspond- 
ents, and examined with the results stated : 

A. H.— rou are partially correct In your conjectures. 
The most Interesting of your specimens is Ko. 6, which 
is a spirifer granub'ferus from the Hamilton group 
The organic matter and lime have been leached out, and 
only the earthy matter remains, which Is, in this case, 
fine grained sandstone. You will find this species fully 
described In Dana's "Geology." No. S contains Iron py 
rites; the black streaks are Impressions of plants, - at 
are Insufficient to determine what species the plant be- 
longed to. It is probably from the Hamilton group. 
Will you please Inform us In what county of New York 
these specimens were found? No. 2 Is only quartz, as 
you say. 

! L.F. I.— An argillaceous yellow ocher ; ltwoulddoubt- 
less answer for a cheap paint. 



J. D. T. sa.ys, in answer to J. H. R.'s query 
as to measuring t^ie contents of a partly filled cask : In- 
struments oalled wantage rods are kept by nautical In- 
strument and hydrometer makers, and are used by 
liquor dealers. By the use of them, the contents of a 
package partly full can be ascertained, provided the full 
capacity of the cask is known; If npt, the package 
must be gaged, after which the wantage rod Is used to 
find the deficiency. 

R. J. H. says, in reply to J. J. P., who says 
that his telegraph line of 200 yards length won't work: 
In case of the absence of gas or water pipes or a pond, 
the trouble can be remedied by using a metallic circuit, 
that is, put up another wire on the same poles or sup- 
ports, insulated from the first wire ; this is the proper 
way to do It. Short circuits cannot be worked success- 
fully In connection with the earth ; It Is a very popular 
fallacy to suppose that the earth acts as a return con- 
ductor; the earthmerely acts as a condenser or reser- 
voir, and a battery is merely an apparatus for drawing 
electricity out of the ground in one place and forcing It 
in at another. When these points, ground plates, are 
very near each other, the battery force required is as 
much as if they were a great distance apart. There is 
probably another difficulty with his line, and that Is In 
the sounders themselves ; but as no number or diameter 
of wires Is given, I cannot tell him how to remedy It; 
but I will quote the fundamental rule of practical line 
equipment, namely : The maximum magnetic or work- 
ing strength Is obtained when the sum of the resistance 
of all the magnets Is equal to the resistance of the rest 
of the circuit ; that Is, In this case, the two magnets 
must have a resistance equal to the line wire and the 
battery, and It is not probable that such is the case, if 
they have only 20 feet each. In the absence of apparat- 
us for electrical measurement, J.J. P. can only get at a 
mathematical conclusion by reference to tables giving 
resistance of wires by their size or diameter, which he 
will find In any standard work on practical telegraphy. 

R. H. A. says, in reply to many queries in 
reference to sharpening old files : The difficulty, and the 
only one, seems to be this, that the action of acid redu- 
ces the acute angle, which the cutting point of the tooth 
needs, to an obtuse angle, like that of a squared tap; 
and the file has none of the means of force which ren- 
der a blunt tap effective. To illustrate, we suppose a 
file tooth to be in section like a V ; the acid acts on one 
side and in the groove between the teeth equally. If 
this Vis an angle of about CO 3 , it will be seen, by any one 
who chooses to prove it, that the first cut of the acid, or 
the action on one side only, has lowered the point of the 
tooth double the distance of the depth of the perpendic- 
ular cut ; and when the effects of the acid on both sides 
of the tooth are combined, the best result will be a right 
angled edge or point. In the grooves, the acid has a far 
greater surface, proportionally, to act on, and becomes 
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Alarm, automatic Are. H. L. Brown 

Alarm, portable burglar, J. H. Thorp 

Amalgams, quicksilver from, M. B.Howard... 

Bar and hook, clevis, R.Gtbbs 

Bedstead, wardrobe, Hunter & Van Sickle 

Billiard cushion, W. St. Martin 

Bleaching liquor, H. Deacon 

Bleaching resin, A. K. Lee 

Boiler, wash, J. Adams 

Boiler, wash, J. W. Demlng 

Book rest, L. Tarring 

Boot, I. Hall 

Boot, moccasin, E. A. Buck 

Boot bottomB, molding, S. W.Baldwin 

Boot heel blanks, making, C.W.Glldden 

Boot heels, trimming, C. H. Helms (r) 

Bottle wrapper, A. E. Francis 

Brace, shoulder, N. C. Burnap 

Bracelet, Grant & Cook 

Bracelet Joints, J. B. Black 

Bracket, shelving, J. V. Meigs 

Buckle, harness, C. C. Lee 

Building, fireproof, J.E. Mulford 

Burner, gas, B. Andreae 

Button hole cutter, Tebbets & Nutting 

Can, oil, H. Keller 

Car axle box, H. E.Marchand 

Car axle, railway, R. N. Allen 

Car, dumping, T. Bootsmann 

Car hanging signal cord, railroad, J. F. Bice. . 

Car, railway freight, R.H. Gordon, Sr 

Car ventilator, etc., pocket, J. B. Tlmberlake. 

Card rack, Danforth & Winchester 

Carriage clips, swaging, R. R. Miller 

Carriage curtain fastener, N. M. Terry 

Carriage protector, G. B. Brown 

Carriage spring, T. Murgatroyd 

Carriage spring, T. H. Wood 

Carriage window sash holder, S.E. Totten, Jr. 



Cask, beer, M. Seltz 139,384 

Churn dasher, G. W. McCormlck 189,406 

Churn, rotary, G. Walker 189,345 

Cigar machine, H. E. Tylander 139,280 

Coffee roaster, G. W. Dobson 189,817 

Coloring metal, J. Klntz 189,819 

Cooking utensil, E.J. Sprague 139,433 

Cooler, beer, J. Glmllch 139,810 

Corset fastening, G.O. Schneller 189,424 

Cradle, self- rocking, C. Holtz 189,247 

Cultivator, P. Long 189,320 

Curtain cord fastener, J. P. Arnold 139,228 

Curtain cord fastener, H. Lull 189,404 

Cutter, reversible rotary, E. V. O'Neill 189,417 

Desk and book case, J.A.Payne 189,419 

Dovetailing machine, A. Davis 189,299 

Drawing board, H. H. Meyer^. 189,411 

Drawing, device for teaching, A. C. Covell 189,237 

Drawing frame stop motion, Wrlgh & Thompson. 139,447 

Egg carrier, S.H.Smith 189,481 

Engine and saw mill, steam, I. Brown 139,233 

Engine piston valve, steam, A. Baumann 139,357 

Engine, steam, Nlcoll & Hollman 189,258 

Engine valve gear, Tesseyman & Howard 189,439 

Envelope opener, G. S. Hastings, Jr 139,312 

Excavator carrier, J. Williams 189,446 

Eye glass, A. D. Ansell 189,358 

Faucets, etc., Inserting, K. A. Wattendorf 189.448 

Fence, flood, A. Orvls 189,418 

Fire arm, breech loading, A. Marclll 189,328 

Fire arm, breech loading, W. Richards 139,422 

Fire escape, J . O'Brien 189,416 

Fire escape, I. Merrltt 189,410 

Fire extinguisher, J. B. Stlllson 139,275 

Floor clamp, J. G. Rogers 139,265 

Friction mechanism, H. Chllson 189,236 

Fuel, etc., artificial, A. Berney 139,288 

Furnace alarm, blast, E. Davis 139,300 

Furnace door and bit, J. G.Haberfleld 139,244 

Gaiter, W. Love 139,821 

Game table, S.S. Schlndler 189,425 

Gate, nursery, J. W. Boughtoa 189,282 

Generator, vapor, W. Wells 189,445 

Grain cleaner, S. Moore 189,257 

Grain, nuts, etc., cleaning, J. J ohnson 139,248 

Gutter, metallic, T. McClunie 189,824 

Harness saddle part,H. Lerew 189,403 

Harrow, J. F. Gazley 189,809 

Harvester, C. Crook, (r) 5,428 

Harvester.C. Crook, (r) 5,429 

Harvester, J. F. Selbcrllng 189,268 

Harvester, corn, J. & W. Carrothers 189,367 

Harvester dropper, N. Johnson 139,395 

Hatchway, Follett & Brummel 139,307 

Heel breastlngmachlne, V. E. Spear 139,273 

Heel stiffener, L. C. Crowell 139,238 

Hinge, H.D. Bradley 139,290 

Hook, flower pot, etc., I. A. Love Joy 139,254 

Hoop dressing machine, S. L. Hey wood 139,387 

Horseshoe nails, making, E. W. Kelley 139,250 

Horseshoe nails, finishing, R. Ross 139,331 

Horseshoe nails, etc ., swaging, R. Robs 139,332 

Hub band, G. H. Johnson 139,817 

Inkstand, W. Read, Jr 189,261 

Insect destroyer, S. W.Thomas 189,277 

Iron, rolled, G.W.Billings 189,359 

Iron, steel, etc., treating, Skinner & Goodson 139,335 

Journal box, J. A. Althouse 189,287 

Lamp extinguisher, R. Lange 189,898 

Lamp lighting apparatus, M. A. Lynch 189,255 

Lamp, street, Jacobscn & Burger 1S9.394 

Last and shoe holder, B. J. Tayman 139,343 

Leather cutting tool, J. Demarest 139,240 

Leather work, seam for, S.W. Shorey 189,429 

Lock, hasp, A. B. Smith 139,430 

Loom filling fork, J. H. Knowlcs 189,251 

Loom for weaving piled fabrics, E. Pickf ord 139,828 

Loom shuttle box mechanism, R. B. Goodyear... 139,384 

Lubricator, H. V. Aiken 139,286 

Lubricator, E. McCoy 139,407 

Machinery, preventing noise In, G. Ames 139,227 

Mechanical movement, R. E'ckemeyer 139,379 

Medical compound, J. G. Hucks 139,315 

Mill, rolling, H.R. Hlnkley 189,216 

Mortar mixer and grinder, E. Spauldlng 139,338 

Motion, reproducing, C. T. Chester 189,294 

Musical Instrument, M. Cannon 139,293 

Neck yoke.P.Epler 139,880 

Nut lock, A. Porter 189,260 

Pan. dish, S. Lafferty 189,252 

Pantaloon tree, E. B. Viets 189,283 

Paper clip, M. A. Wheeler 189,285 

Pavements, laying concrete, J. W. Snyder 189,272 

Pegs, cutting out, J. D. Vlnnedge 189,441 

Photographic chair, child's, M. H. Prescott, Jr.... 189,829 

Planter, corn, H. A. Sharp 189,269 

Planter, corn, D. F. Taft 189,840 

Plasterer's float, I,. A. Goodsell 189,388 

Printer's quoin, C. W. Ames 139,351 

Printing press, plate, Howard & Dainty 139,392 

Printing press, rotary, S. H. Bingham 139,360 

Printing press, stop cylinder, H. Barth 139,229 

Printing type, D. W.Bruce 139,365 

Puddlers' balls roller, R. M. Bassctt 189,356 

Pulleys to shafts, securing, W. B. Van Voorhls... 139,282 

Pump or syringe, hand, W. B. Robins 139,268 

Pump, steam vacuum, W. Burdon 189,235 

Purifler, middlings, Hardenbergh etal 189,386 

Purifier, middlings, N. Lacrolx 139,397 

Quartz mills, feeder for, T. A. Cochrane 189,870 

Railroad frog, J. Brahu 189,291 

Railroad frog, Skinner & Glfford 189,271 

Railroad rail Joint, G. A. Sturges 139,276 

Railroad switch, C. D. Tisdale 139,279 

Railway signal, electric, Digney el al 139,376 

Rsker and loader, grain, G. S. Dudley.... 189,303 

Refrigerator, M . Shaw 139,428 

Ribbon block, W. Obrlst 189,326 

Rolling blooms, machine for, G. W. Billings 139,358 

Ruche holder, J. V. Rockwell 189,428 

Safe.flreprooI.N. Constable 139,296 

Sale, fireproof , J.E. Mulford 189,414 

Sash and door clamp, T. S. Urle 189,281 

Sash holder, S. E. Totten, Jr. (r) 5,426 

Saw.S.Scholfleld 189,426 

Saw mill head block, A. Rodgers 139,264 

Saw, scroll, E. A.Walker 189,284 

Saw, etc., sharpening, E. Duffy 139,304 

Saw teeth diamonds, fastening, T. Smith 139,837 

Saws, hanging, H. W. Brown 189,368 

Scales, druggist's, Cyrane & Rclnhardt 139,372 

Settee. J. & E. R. Holzer 189,389 

Sewing machine, R. Chandler 189,868 

139,278 Sewing machine, Henderson & Wright 189,245 

189,298 Sewing machine, G & J. F. Webster 139,444 

139,413 Sewing machine cutter, L. H. Allen 139,350 

189,438 Sewing machine folding guide, J. E. Earle 139,378 

189,364 Sewing machine shuttle, G. Rehfuss 139,421 

139,325 Sewing machine tuck creaser, W. D. Kane 189,249 

139,348 Sewing machine tucker, J. H. Bean (r) 5,427 

(r) 5,42 J Sewing machine/wax thread, E. E. Bean (r) 5,428 



139,292 
139,440 
139,314 
. 139,881 
, 139,316 
. 139,434 
. 139,239 
. 139,402 
. 139,349 
. 189,301 
. 189,841 
. 189,385 
. 189,234 
. 139,354 
. 139,382 
. 5,424 
. 189,808 
. 189,366 
. 139,811 
. 139,361 
. 139,408 
. 139,258 
. 139,415 
. 189,352 
. 189,437 
. 189,818 
. 189,322 
. 189,226 
. 189,862 
. 189,262 



Shears for cutting paper, W. P.Deane 189,878 

Ship's rigging, thimble for, T. G. Bell 189,230 

Shoe nail, J. F. Paine 139,827 

Skins, machine for staking, etc ., W. A. Watson . . . 139,442 

Sleds, reach for bob, J. W. Smith 189,836 

Sleigh runner, J. W.&E. W. Karn 189,896 

Soldering compound, C. Cox 189,297 

Spark arreBter, E. Lannay 189,899 

Staves, etc .Jointing, R. W. George 139,242 

Stereotype plate holder, C. Hurst 139,898 

Stone, machine for planing, A. T. Merrlman 189,409 

Stone, making artificial, D.M. Sprogle 189,274 

Stool, life preserving, H.T. Pratt 139,425 

Stove, base burning, F. W. Born 189,231 

Stove, heating, D. N. Mason 139,256 

Straps, etc., cutting leather, J. F. Holllster 189,388 

Sugar, salt, etc., drying, D. Lee 189,400 

Sugar, salt, etc., drying, D. Lee 189,401 

Swing, hobby horse, J. A. Crandall 189,871 

Table, self waiting, J.F. Schultz 139,267 

Tagmachlne, C. M. O'Brien 189,259 

Tag machine, J. H. Slivers 189,270 

Telegraph, electro-magnetic, G. D'Infrevllle 139,302 

Telegraph line insulator, I. I. Tatom 189,486 

Thrashing machine, I. T. Barton 189,3s5 

Thrashing machine duBt conveyer, J. Bierbower. 189,289 
Tobacco, machine for rolling, D. W. De Forest . . . 139,875 

Toy pistol, O. W. Horr 189,891 

Trace fastening, P.M. Snlvely 139,482 

Trap.fly.R.P. & W.I. Miller 189,412 

Treadle movement, J. Evans 189,305 

Trunk and wardrobe, combined, J. A. Payne 139,420 

Trunk, catch, H.C. Faber 189,306 

Trunk lid supporter, J. Stott 189,435 

Tube expander, C. W. Deane 139,874 

Turpentine tool, J. G. Cobb 189,369 

Twine cutter, F. J. Seymour 189,427 

Umbrella and cane, combined, T. R. L. Chevers.. 189,295 

Umbrella tip retainer, Lusby & Winter 189,405 

Valve, liquid sealed, L. Winterbauer 139,347 

Valves, steam and other, E. F. Spauldlng 139,339 

Varnish for Iron, etc. , C. Rotter 139,333 

Vault cover, J. C. French 189,241 

Vent opener for springs, automatic, J. Walthcr.. 139,346 

Ventilating propeller, D. Rlsslnger 139,830 

Washer, ore, W. Hooper 139,390 

Washing machine, E. M. Hodgson 139,813 

Washing machine, J . J. Taylor 189,842 

Watcrwhcel, S. T. Teachout 139,344 

Writing tablet, A. Schlndler 189,26 

APPLICATIONS JTOR EXTENSIONS. 

Applications have been duly filed, and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 

25,183.— Nail Machine .— D. Dodge. August 6. 
25,235.— Manufacture of Iron.— B. Lauth. August C. 
25,239.— Elastic Hose Tubing.— J. C. Boyd. August 18. 
25,309.— Nail Machine.— D. Dodge. August 13. 
25,344.— Wiring Joints — A. C.Mason. August 20. 
25,478.— Scales— A. Turnbull. August27. 
25,570.— Car Couches.— E. C. Knight. September 10. 

EXTENSIONS GRANTED. 

24,161.— Platform Scale.— F. M. Strong, T. Boss. 

24,182.— Channeling Boot Soles.— M. Wesson. 

24,199.- Gas Regulator.— E. H. Covel. 

24,200.— Hydrocarbon Vapor Apparatus.— E.H.Covel. 

24,227.— Cultivator.— R. M. Melton. 

24,257.— Car Seat and Couch.— T. T. Woodruff. 

DESIGNS PATENTED. 
6,651 & 6,652.— Stocking Fabrics .— M . Landenberger, Jr , 
' Philadelphia, Pa. 

6,653 & 6,654.— Carpets.— A. Heald, Philadelphia, Pa. 
,655.— Carpet.— C A. Rlghter, Philadelphia, Pa. 
656 & 6,657.— Floor Cloths.— C. T. and V. E. Meye r 

Lyon's Farms, N.J. 

Chair Frame.— B. J.Harrison, New York city. 
,659.— Stocking Fabric. — M. Landenberger. Jr., Phlla. 

delphla, Pa. 
,660.— Cape.— M. Landenberger, Jr., Philadelphia, Pa. 
,661 to 6,663.— Floor Cloths.— C. T. and V. E. Meyer, 

Lyon's Farms, N. J. 
,664.— Stocking Fabric— J. W. Parks,Phlladelphla,Pa. 
,665 to 6,612.— Stocking Fabrics.— C. Button, Phlladel 

phla, Pa. 
678 to 6,676.— Scarves.— C. Button, Philadelphia, Pa. 
,677.— Organ Base.— L. K. Fuller, Brattleborough, Vt. 
,678.— Organ Case Ends.— L.K. Fuller.Brattlcborough, 

Vt. 

.679.— Organ Case.— S. Hayward, Boston, Mass. 
,680.— Organ Case Ends.— S. Hayward, Boston, Mass. 
,681,— Cape.— M. Landenberger, Jr., Philadelphia, Pa. 
,652 & 6,683.— Floor Cloths.— J. Barret.New York city. 
684— Slate Frame.— J. M. Coffin, Danielsvlllc.Pa. 
685.— Cook Stove.— R. R. Finch, Peeksklll.N. Y. 
,686.— Bracket.— A, D. Judd, New Haven, Coun. 
,687 & 6,688.— Carpets— H. S. Kerr, Philadelphia, Pa. 
,639.— Stocking Fabric— M. 'Landenberger, Jr., Phlla* 

delphla, Pa. 
,690.— Soda Apparatus.— J.F. Meacham, Newton, Masi. 
,691.— Floor Cl&th.— J. Meyer, Lanslngburgh, N. Y. 
,692.— Cook Stove.— J. Peckover, Cincinnati, Ohio. 
.698.— Monument.— J. Sharkey, Brooklyn, N. Y. 



6,658. 



TRADE MARKS REGISTERED. 

1,270.— Flue for Draft, etc.— H.R.Farmer,Danville,Va. 
1,271— Medal— Hartell & Letchwortb, Philadelphia, Pa 
1,272.— Salve.— L. Harwood & Son, Warren, Mass. 
1,273.— Watch Glass.— J.B. Laurencot,Hoboken, N.J, 
1,274.— Sheet Iron.— Marshall Bros. & Co., Philadelphia. 
1,275— Plow.— J. Oliver, South Bend, Ind. 
1,276.— Salt.— Stone & Spencer, Syracuse, N. Y. 
1,277.— Brushes.— Thomson, Langdon & Co., N. Y. city. 
1,278.— Cigars, etc.— Batchelor Bros., Philadelphia, Pa. 
1,279.— Bourbon Whisky.— H. Livings ton, Albany, N.Y. 
1,280.— Fish.— The American Sardine Co., New York city. 
1,281.— Files, etc— G. & H. Barnett, Philadelphia, Pa. 
1,232.— Medical Compound.— E. R.Burnham,Chlcago,IH. 
1,283.— Braids, etc.— T.Kohn, Hartford, Conn. 
1,284.— Medicine— Pacific Balm Co., New York city. 
1,285.— White Zinc Paint. — Wodsworth Bros., N.Y. city. 



SCHEDULE OF PATENT FEES: 

On each Caveat .' $10 

On each Trade-Mark — $25 

On filing each application for a Patent (17 years)... $15 

On issuing each original Patent $20 

Ou appeal to Examlners-in-Chlef $10 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (8>$ years) $10 

On an application for Design (7 years) $15 

On nn application for Design (14 years) .$30 
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ILLUSTRATIONS. 



A 

Air engine, Wenham's 370 

Aquarium and fountain, parlor, 

Mott's 407 

Axles, laying off wagon 139 

B 

Balance wheel question, the... 74,81 

Bale tie fastener 274 

Band saw, a mammoth 175 

Band saw, foot power, Combined 

Power Company's 79 

Barometer, recording, Brahn's ... 242 

Beehive, Brown's 6 

Beehive, Improved, Hlxson's 191 

Bee protector, Cary's ... 406 

Belts, finding the length of H5 

Bending glass tubes, Gallatin's.. 164 

Blacking box, O'Leary's 402 

Blacking brush, box, and holder, 

Woodruff's 147 

Blast furnace, configuration of... 259 
Blower, force blast rotary, Root's 399 

Boiler, culinary, Kinney's 262 

Boiler, culinary, Russell's 184 

Boiler explosion, fearful 112 

Boilers, buro ting cylindrical.. 83, 118 
Boilers, bursting strains of cylin- 
drical . . 195 

Boiler.sectional steam, the Eclipse 

Manufacturing Company's 126 

Boilers ot the Alaska, the 256 

Boilers, setting ... 234 

Bolt heading machine, Lewis & 

Co'b 303 

Book mark 227 

Boring machine, Bailey & Vall's. 95 

Bottle stopper, Morgen-steln's 147 

Brake, wagon, Powell's 278 

Brick machine, the American 31 

Bridal veil. Havana glen.N.Y.... 1S9 
Bridge at St. Thomas, Ontario. .. 119 
Bridge construe tion,lron, Clarke, 

Reeves &Co.'fl 833, 339 

Bridge, floating and sinking the 

calssonsof the Tay 294, 295 

Bridge over the Nile at Ghizeh... 71 
Bridge, Philadelphia, the Girard 

avenue 319 

Bridge, the great Kansas and Mis- 
souri 167 

Bridle, Wilson's 5< 

Bustard, the Australian 162 

C 

Calipers, a wrinkle in the use of. . 83 

Camel, a marine 115 

Cannon plow, French and Fan- 

clier's 295 

Car coupling, automatic, North- 

rop's 118 

Carpets, substitute fort 3il 

Cart loader, Atkinson's 262 

Central Park, New York city ... 263 
Chain cables, machine for mi- 
king 351 

Chair construction, mode of, Ells' 402 

Chair, folding, Jackson's 178 

Chuck, lathe, Judson's 3'22 

Clock, tell-tale 146 

Coal mine, blasting In a 183 

Coffee gardens of Arabia, the — 199 
Columns and connections, metal- 
lic, Kay's 47 

Combs, making 243 

Concrete, cylinder for mixing, 

Iieltheiiner's 99 

Cones for belts, diameters of 123 

Cooking vessel, Tloe's 383 

Cooling our houses 70 

Cooling water, Australian mode 

of 371 

Cork^ production and manufac- 
ture In Spain 130 

Cottages, rural 310, 311 

Country homes— Rural cottages. 357 

Cube, to draw a 91 

Cutting nippers, Adams' 354 

D 

Dip pipe, Chandler's 355 

Diving apparatus, submarine, 

Fuller's 50 

Draft on wheels 203 

Drill bar and bits, mlner's.Platt's 354 
Drill, double spindle, Hudson's.. 383 
Drilling machine, radial, Thorne 

and L'e Haven's 230 

Dray, the Belgian 371 

F. 

Egg, the wonders of the— Prof es 

sor Agasslz' lectures 259, 275, 

323, 310. 

Electrical machine, Carry's 402 

Elevatorln .Jersey city, the car... 391 

Emery wheels, turning 235 

Engine, boat, Verey's £8 

Engine, non-radiating steam, Moy 

and Shilly's 135 

Engine, revolving steam, Scott 

and Morton's.. 207 

Engine, straw-burning portable, 

Schemlothand Head's 403 

Engine, three cylinder, Brother- 

hood and Hardlngham's 55 

Engine, trials of the Ellis vapor. 276 

Envelope, lock, McAnulty's 390 

Evaporator, rapid, Badoux's 114 

Evaporator, rapid 227 

Evaporator .revolving, Boynton's 406 

F 

Feed and filter for steam boilers, 

Fulton's 358 

Fibers, Instrument for measur- 
ing, Bohm's ISO 

Fibers under the microscope, tex- 
tile 130 

Field piece, American, Taylor's . . 255 
Filter and condenser, steam, Ken- 
nedy, Berkshire and Co. '6 102 

Filtering apparatus, sugar, Dunot 

and Bougleux's 54 

Firealarms 243 

Fire engine station, floating, 

Maw's 114 

Fire bank, self-acting, Babcock's 143 

Firkin head, Taylor's 306 

Floor, fireproof, Cheney's 371 

Fluorescence, Prof essor Morton's 

lecture on 343 

Fly trap, Burgess' 121 

Fly trap. Chapel and Hubbard's.. 278 
Force ol cog wheels, multiplied. 282 
Force of pivoted triangles, verti- 
cal 282 

Fruit fork 311 

Furnace, blast, Khern *s 22 

G 

Gage, an improved water 251 

Gears for changing direction of 

motion 66 

Girdled trees, cure for «... 243 

Governor, gyroscope 134 

Grain binder for harvesters, Dick- 
inson's . . 335 

Grain cleaner, Deal & Co.'s 166 

Grapes In winter, fresh 3 

Grate, water fire, Ellis' ... 243 

Grinder and table, the Tanlte 

Co.'s 390 

Grinder, reversible single wheel, 

the Tanlte Comnany's 207 

Grinding machine, "Northampton 
Emery Whee Company's.... 86 



Gun carriage and elevator, pneu- 
matic, Eads' 103 

Gun lock, safety, Mapother's 228 



Hair-blowing apparatus, Mcln- 

tire's 178 

Hammer, cushioned, Bradley's.. 182 
Hat and coat hook, Danner's — . 322 
Hatchet, nail- driving. Daugher- 

ty's 211 
Hat.chlid's.Pratt's! """"!""".' 211 
Heater and filter, lime-extract- 
ing, Stillwcll's 147 

Hoe. garden. But f lcs* 371 

Hooks for chains, etc., making.. 292 

Hoppers, constructing 139 

Horseshoe nail manufacture, 
Huggett and Sons, processes 

for 214,215 

Hot-pressing machine 159 

Hydraulic ram, the 257 



Indicator diagrams 219 

Insect cbinets 283 

Iron bridge construction at the 
Phoenlxville works 826, 327 



Key, new form t*f, A. A. Stuart's. 147 

Jj 

Lathe vise, Low's 63 

Levers, compound 243 

Levers, the power of compound. 195 
Life boat, collapsIng.Berthon's.. 355 

Life boat, sectional, Pond's 163 

Light waves, the reflection of — x91 
Lunatic Asylum, Windsor, Eng- 
land 246 



M 



Metallurgy, early 66 

Mitrailleuse, Sigl's 342 

Mitts, clastic washing, Cad well's. 178 
Moth, the // ama -mat %l\]iworm.. 386 
Motion, a perpetual 139 

N 

Nozzle, oil can, Durant's 54 



Octagonal spire, bevel of an 347 

Oil feeder, automatic, Lunken- 
helmers 374 



Paddle shafts, transporting 95 

Paddle wheel, feathering, Emer- 
son's 84 

Padlock, combination, Klttle's.. 262 

Pantagraph, the 99, 179 

Paper making 303 

Parhelia observed at Independ- 
ence, Mo 132 

Parliament house in Berlin, pro- 
posed 151 

Pavili on, ball gru und 39 

Penguin, the King 162 

Perpetual motion 83 

Photometer, a simple, Toon's.... 83 
Piers to currents, resistance of.. 75 
Pipes, tool for gaglngthepropor- 

tions of 66 

Pipe tongs, Llpsey's 242 

Piston and fly wheel, motion of.. 282 

Planer bar, Shaw's 271 

Planer, fast and slow motion for 131 
Planer, improved, Wallbrldge's . . 303 
Plow andmarker, corn, Melxell's 210 

Plow handle, Raftery's 354 

Plow, Bulky, Sachse's 247 

Plow, the standard, McMeekln's. 387 
Press, steam and hydrostatic, 

Taylor's 15 

Problem,a 250 

Propeller, marine, Huet's 258 

Pulley bolt, Moore's. 875 

Pumping engine, Gwynne's 370 

Pumping engine, railway, Ha- 

thorn & Co.'s 239 

Pump, oscillating, Murrlll and 

Kelzer's. 134 

Pump, pall, Paget & Co.'s 115 

Pump, steam, Selden's improved. 210 
Punches, forms of 219 

R 

Radiation, illumination by 291 

Radiator, vertical tube, Carr's 874 

Rag cutting engine, Wilkinson's.. 342 
Rail chair, railroad, Eldredge's.. 223 

Railway, elevated, the Lyons 22 

Railway, primitive 178 

Railways In Portugal, cheap, Tre- 

vethick's .. .... ... 115 

Railway, the Raiston inclined.. 199 
Reaper and mower, steam, Hayes' 166 
Renovator, portable steam, Groff 

and Ramsey'B 375 

Revenue Board bulldlngs,Madras, 

India 2 

Road scraper, Brunner's 118 

Rolier, steam road, Avellng and 

Porter's , 343 



Safety valve, spring, Turton's... 34 

Sailing faster than the wind 176 

Sample case, McCreary's 179 

Saw and tooth filing apparatus, 

Frey, Shecklerand Co.'s 231 

Saw, attaching handle to, Emer- 
son's 150 

F.aw clamp, Kenworthy's 54 

Saw, diamond stone, Emerson's.. 150 

Saw filing machine, Asblll's 198 

Saw, foot power jig, the Com- 
bined Power Co.'s 306 

Saw making 227 

Scraper, household, Davis' 342 

Screw driver attachment, Bon- 
will's 179 

Seed planter, Dancy's 70 

Settee, new Iron garden, Mott's.. 290 

Shafts, joining 219 

Shaper and sharpener.the Tanlte 

Co.'s 247 

Ship, antl-sea-slck, Bessemer's.. 18 

Ship construction, iron 887 

Shoe stretcher, Maris' 79 

Side stick and quoins, McGrath's. 371 
Signal, electric railway, Russell's 322 

Siphon, Sedlaczek's 322 

Slide valve, calculating the lap 

of a .170 

Slide valves, guide for setting * 66 

Smoke, circles of 107 

Snap flask, molding with the 111 

Soap holder, Camp's 179 

Soldering tool, Tauber's 406 

Sound and hearing, Professor 

Elsberg's lecture on 226 

Spectroscope, chemical discover- 
ies by the 99 

Spectroscope, improved 277 

Spindle Btep, Henry's S9n 

Square, tried on the 292 

Stamp afflxer, postage, Morgan's 243 

Stamp, hand, Rountree's 342 

Statics, a problem in 315 

Steam engine, automatic, Coop- 
er's.. 366 

Steam engine, rotary, Inman's.. 858 
Steamers, the proportions of 

ocean 809,361 

Steam expansively, working 2u0 

Steam gage and low water regis- 
ter, high, Belt's 230 



Steam navigation, the early his- 
tory of 274 

Stone quarrying machine, Ward- 
well's 191 

St. Thomas' Hospital, London, 

England 87 

Stuffing box, metallic, Watteeu's 8?2 
Submarine observatory and pho- 
tographic gallery, Toselli's. .. 242 
Sun, as drawn by Father Klrcher, 

appearance of the 194 

Sunlight and its source, Profes- 
sor Morton's lecture ou 275 

Sun, motion of the ... 227 

Sun's heat, concentration of the. 809 

Sun, the distance of the 131 

Sun, the physical appearance of 

the 1S1 

Sun, the retrograde motion of the 292 
Supports to brick arches 115 

T 

Tallow cup, combination, Davis 

andDu BoIb' 406 

Tanks, pressure In 123 

Tank valve and feeder, anti- 
freezing, Lynn's 102 

Tapping machine, water main, 

Young's 354 

Telescope, the largest refracting 1 
Tenoning machine, double, 

Buck's.... 289 

Testing machine, horizontal, 

Rlehle's 68 

Thermometer, deep sea, Dietrich- 
sen's 355 

Tides as a motor, the ocean 195 

Ties in stone edifices, wooden 34 

Tobacco hanger, Johnson's 402 

Trap, rat, Ellis'... 258 

Tree box, Scotton's 374 

Tree protector 311 

Tunnel under the Harlem river, 

N.Y 55 

Tweer, phosphor-bronze 163 

Tyndalrs lectures, Professor, 3, 

19,35,51,67, 82 

V 

Valve gearing. Bacon's .. 198 

Valve, safety, Pollit and Wigzell's 146 
Venus, the transit of 131 

W 

Warwick vase reproduced In 

iron, the 290 

Wash boiler attachment, Tinner 

and Tregear's. 182 

Wash boiler, Prime's 6 

Washer, elastic, Dlttman'B 163 

Washing machine, Berry's 211 

Water wheel, Casement's 23 

Weather threshold 242 

Well tubes, machine for sinking. 279 

Wheels on curves, coned 219 

Whiffietree stub. 375 

Wood splitter, kindling, Wagner's 79 



MISCELLANY. 

Figures preceded by a star (•) refer 
to Illustrated articles. 



AB C process, the 392 

Acetate of soda for preserving 

meat. 79 

Acetic acid by synthesis 229 

Actlno-chemlstry, Dr. Draper's 

researches in 72 

Adulteration of food, etc. 324 

Advice, good 260 

Aerial navigation 133 

Aero-steam engines 100 

Agasslzon our colleges,Prof essor 123 
Agricultural implement s.Engllsh 88 
Agricultural machine works of 

Chicago, the 279 

Air and gas engines 373 

Alrand steam engines 1 

Air engine , heated *370 

Air in schools and factories, poi- 
sonous 160 

Air power 83 

Air well, an 258 

Alaska scenery 123 

Albumen pictures, transparent.. 178 

Alcohol, crystallzed 59 

Alcohol for scientific purposes... 104 
Alcohol from flint and quartz.... 404 

Alcohol from moss 40 

Alcohol, whisky, brandy, etc 200 

Allegheny city and Pittsburgh. . . 43 

Alligator dentistry 228 

Aluminum.new method of prepar- 
ing 321 

American Institute fair, the 385 

Ammonia for verbenas 260 

Ammonia In suspended animation 181 

Ammonli', salts from coal gas 227 

Androldes 69 

Anaesthetics 81,2 

Aniline colors, determining the 

value of 216 

Aniline for printing black 215 

Aniline inks 36 

Answers to correspondents .. 10,27, 

43, 59, 74, 90, 106, 122, 138, 154, 170, 

184, 202, 218, 234, 250, 266, 282, 298, 

314, 330, 846, 362, 379, 395 

Anthracemlne . . 261 

Antimony an explosive metal 40 

Antimony as an tlectrlc con- 
ductor 10 

Antiquities for the Metropolitan 

Museum, the Cyprus 87 

Aquarium and fountain, parlor.. *407 
Aquarium at San Francisco, a 

marine 117 

Archer flsh, the 229 

Arctic explorations, the latest... 352 
Arctic explorations, the present 

condition of 241 

Army and navy patents 97 

Arsenical wall paper, death from 296 

Arsenic colors 98 

Arsenic colors, the use of 49 

Artisans' diseases, prevention of. 383 

Arts, the lost 101 

Art, the Metropolitan Museum of 96 

Art treasures from Cyprus 17 

Asbestos 197 

Asphalt as flooring 54 

Asphyxia, experimental research- 
es on the treatment of 95 

Assignments, Important decision 

in respect to 320 

Astronomical notes. 4,84.148,211 

296, 857 

Astronomical phenomenon 341 

Atlantic disaster, the 325 

Atlantic, the loss of the steamer. 306 
Atlantic, the wreck of the 241, 276 
Aurora borealis, the cause of the. 373 

Aurora, new theory of the 18 

Aurora, spectrum of the 166 

Austria, government pap for 48 

Austrian show before the Senate, 

the 32 

Austria, practical advice to ex- 
hibitors in 83 

Avenger, the automatic 20 

Awning, a new window 360 



Babbitt's metal 122 

Balance wheel question, the, 10, 27, 

43, 74, ^81, 91, 139 

Balancing machinery 3-i 65 

Bale tic fastener *274 

Balloon varnish 136 

Band saw a mammoth *175 



Banks, the first 180 

Barometer, a gigantic 103 

Barometer, recording "242 

Bath, a novel 875 

Bath tub for birds 383 

Battery, an air. 321 

Battery solution 282 

Battery, the. New York 37 

Ba'ime's hydrometer 379 

Beehive, improved "6, *199 

Bee protector *406 

Beets, flowering 371 

Belting, leather 152 

Belts and pulleys, shifting 52 

Belts, a new preventive for slip- 
ping 389 

Belts, driving power of leather... 240 
Belts, estimating power by size 

and soeed of 257 

Belts, finding the length of *115 

Belts, joining rubber 27 

Belts, laces for 27 

Belts, power transmitted by 389 

Belts, shifting 27 

Bent woodwork in carriage mak- 
ing 40 

Biogenesis 200 

Birdlime 347 

Bismuth, silver in the sub-nitrate 

of 193 

Bisulphide of carbon 806, 368 

Bisulphide of carbon in illuminat- 
ing gas 229 

Bisulphide of carbon, uses of 149 

Blackboard composition 299 

Blackening for castings 346 

Blacking box *402 

Blacking brush, box, and holder. *147 

Blast furnace * 22 

Blast furnaces in Pittsburgh, Pa. . 23 
Blast furnaces, the configuration 

and dimensions of *2/j9 

Bleaching agents 91 

Bleaching by turpentine 193 

Bleaching sponge, etc 379 

Blinds, improvement in Venetian 809 

Blood globules. 79 

Blood, the circulation of the. .175, 272 

Blower, force blast rotary *399 

Blue color, a new 401 

Boiler, culinary *134, *262 

Boiler difficulty, a 1C0 

Boiler experiments authorized by 

Congress 200 

Boiler explosion at Conshohock- 

en, Pa., the *195, 244 

Boiler explosion at Pittsburgh, 

Colburn's theory and the .. :6l 
Boiler explosion at Syracuse, N.Y. 389 
Boiler explosions In one day, 

three f earful *112 

Boiler explosions, the recent 148 

Boiler flues, another case of weak 277 

Boiler flues, collapsing 32 

Boiler for a stove, making a 91 

Boiler Incrustation 56 

Boiler incrustation preventive... 311 
Boiler Incrustation, the preven- 
tion of 280 

Boiler Inspection and Insurance 
Company, the Hartford. . . 68, 228, 
293,840 

Bollerlnspectlon, local 147 

Boiler Inspection, specimen 53, 117 

Boiler plates, burnt 161 

Boilers and boiler materials 56 

Boilers, bursting cylindrical. # 88, *116 

Boilers, bursting strains of 165 

Boilers, bursting strains of cylin- 
drical *195 

Boilers, collapse from low water 

in 145 

Boilers explode, why 164 

Boilers, glycerin in 168 

Boilers, government experiments 

on 854 

Boilers, low water in steam 260 

Boilers, steam pressure in 100 

Boilers, steam tress ure on 36 

Boiler, the Eclipse sectional 

steam *127 

Boiler, the wagon top 56 

Bolt heading machine *303 

Bone black of sugar refineries 149 

Bones, dissolving 251* 

Bones, to clean 388 

Book mark, a *227 

Boomerang, an Iron 18 

Booming 404 

Boracic acid, reagent for. 280 

Borax 37 

Borax. California 371 

Boring Implements, earth 218 

Boring into the earth 170 

Boringmachlne * 95 

Boston fire commissioners' re- 
port, the 98 

Bottle stopper, a new *I47 

Brakes, continuous railway 226 

Brakes, power railway 144 

Brake, the pneumatic car 166 

Brake, wagon . *278 

Brasses, the best mode of securing 

drlvlngand truck 'Jj 

Brass, melting 74 

Brick machine. Improved. * 31 

Bridal Veil, Havana glen, N.Y. , 

the 199 

Bridge, a Japanese suspension... 369 
Bridge between New York and 

Brooklyn, progress of the 296 

Bridge between New York and 

Brooklyn, the..... 229 

Bridge construction, Iron. . . .*338,*339 
Bridge over the Missouri, Kansas*167 

Bridgeover the Nile, new * 71 

Bridge, railway timber *119 

Bridge, the falling of the Dixon. . 321 

Bridge, the Tay *294, 295 

Bridle, Improved * 54 

Bromide of sodium, test for 59 

Bronze field guns 322 

Brooklyn to New York, the an- 

nexat'on of 145 

I?.uilding a house 90 

Buildings, cheap 52 

Burning hill in Ohlo,a 54 

Burning the dead £53 

Burnishers, solution for 75 

Bustle, an explosive 86 

Butter, artificial 279, 347 

Butter, how to make good 258 

Butter making 103 

Button hole cutter 43 

Buttons, sewing on 309 

C 

Cable broken, an Atlantic 211 

Calipers, a wrinkle on *S3 

Camel, a marine Mi5 

Camels, marine 86 

Camphor wood 147 

Canal In Scotland, ship 393 

Canal navigation prize, the ... 53 
Canal navigation problem, the... 262 
Canal navigation, the New York 
State reward for improve- 
ments in 96 

Canal reward, the renewal of the. 400 

Canal, the Southern 376 

Cannon, monster 262 

Cannon plow, a patent. *295 

Caoutchouc, mlneial 40 

Caravan, the universal 36 

Carbolate of lime 846 

Carbolic acid, blue dye derived 

from 273 

Carbolic acid, medical uses of 179 

Carbonate of potash from molas- 
ses 391 

Carbonic acid by man, exhalation 

of 70 

Carbonic acid in the soil 224 

Carbon poles, new mode of exhlb- 

itingthe 321 

Carbon, the boiling point of 216 

Carbon, the manufacture of 21 

Carbon water filters 280 



Car coupler, Improved *86 

Carcoupllng, automatic *118 

Car improvements, European 

street 224 

Car Journal bearing and key 229 

Carmine, manufacture of 390 

Carpets, substitute for *311 

Cars, power for 27 

Cart loader *262 

Cask, a colossal 393 

Cask. Improved 79 

Castlng.a large 322 

Casting under compression, me- 
tal :. 407 

Catching wild ducks 37 

Cathedral restoration 53 

Cat's tail paper 888 

Caustic soda 149 

Cautery in Burgery, electric 37 

Caveats, a new rule In respect to. 304 

Cedar hedges, red 198 

Cement for aquaria 202 

Cement for belting 298 

Cement for bisulphide prisms 378 

Cement fur glass and brass 178 

Cement for Iron and flannel 107 

Cement for leather 119 

Cement for rubber and wood 75 

Cementing leather to Iron 347, 363 

Central Park, New York city *263 

Chain maklngmachine *351 

Chair construction, new mode of 402 

Chair, Improved folding .*178 

Charcoal in refining sugar.animal* 54 

Cheerful, be 4 

Cheese factories, profits of.. .159, 168 

Chemical notes 280. 29H 

Chemistry in 1872, the progress of 24 

Chemistry in Lelpslc 208 

Chemistry In the workshop 25 

Chicago Industrial exposition, the 385 

Chimneys and flues 59 

Chinese building 47 

Chinese foot, the 57 

Chlorate of potash, manufacture 

of 99 

Chlorates In calico printing 388 

Chlorine process, anew 68 

Chromosphere, a new method of 

viewing the 182 

Chuck, Improved lathe *S22 

Cider, to make good 10 

Cinchona, analysis of 277 

Cinchona trees in India 212 

Clacking and over-reaching in 

horses 197 

Cleaning glassware 193 

Clock, a registering tell-tale *146 

Clock work questions answered. . 43 

Coal beds, dimensions of 59 

Coal deposits, our 868 

Coal dust as fuel 812 

Coal dust, the utilization of 295 

Coalmine, blasting in a "183, 184 

Codeine 273 

Coffee 120 

Coffee gardens of Arabia, the *199 

Coflee, the effective principles of 57 

Cold at the west, severe 98 

Cold Gehenna, a 133 

Cold In the head, remedy for 57 

Collodion film, a tenacious 57 

Collodion, preparing 171 

Colorado, a voice f 1 om 212 

Color blindness 104 

Colored dresses 262 

Color making 872 

Colors, a uniform system of 176 

Colors of flowers, changing the.. 353 

Colors usedbv draftsmen 75 

Column 1,000 feet high, a 15 

Columns and connections, metal- 
lic *47 

Combs, manufacture of *243, 277 

Combustion, spontaneous 127 

Comet of 1866 and the November 

meteors, the 244 

Comets — Their character and 

source 400 

Companies in England, Joint 

stock 103 

Composition patent, Marcher's. . . 17 

Concrete, cylinder for mixing *99 

Conflagrations, how to Insure.... 39 

Congo expedition, the 120 

Conservatory, novel 274 

Cooking vessel *383 

Cooling and heating our houses.. 116 
Cooling water, Australian method 

of *371 

Cooperage, amateur.... 229 

Copperin Church Island 812 

Copper tools of the Incas 75 

Copying drawings, a new way of. 66 

Copyrights 240 

Cork cutting in Spain *130 

Corn as fuel. 16 

Corn as fuel, using 180 

Cornell University 293 

Cornell University, mechanical 

engineering in 31 

Corn In Kansas 15 

Corn plow and marker *210 

Corns In horses . 327 

C^.rns in horses' feet 203, 235 

Correspondence .4, 20, 36,52, 68, 83, 100, 
115, 132, 148, 164, 179,195, 227, 243,260, 
277, 299, 309 , 325,34 1, 357, 373, 388, 404. 

Corundum mines of Pennsylva- 
nia, the new 404 

Costusroot.... 242 

Cotopaxl, first ascent of 321 

Cottages, rural— Country homes. 

*310,*311 

Cotton crop of 1872, the 2 

Cotton In the South, spinning 133 

Cotton spinning In the South 52 

Counterfeit note, a composite.... 3 

Country cottage and stable 359 

Cranks, leverage of 27 

Croup, cure for 311 

Crucibles for m lting steel.... 40 

Crystal Palace, the London 41 

Cupola and water back 43 

Cupola with water back 74 

Cupro-ammonlum 177 

Curarlc poisons 321 

Curvature of the earth 75 

Cutting nippers *354 

Cylinders, thick 384 

D 



Damper, a stove 10 

Darwinian theory, Agasslzon the 152 

Darwin, Max Mufler on 95 

Days, the length of 376 

Death, sure test of 68 

Decision, a common sense 336 

Deltas are formed, how 412 

Dental pulps, treatment of ex- 
posed 133 

Description, a lengthy i7 

Des Moines, Iowa 33 

Diamond, a large 211 

Diamond, combustibility of the.. 353 

Dietetic, a new 893 

Digester for cooking, Papln's 176 

Digestive apparatus, the 884 

Dip pipe # 855 

Disease, liability to 354 

Diseases, contagious and infec- 
tious 209 

Disinfectants, experiments with 34 
Disinfection of air in sick rooms 15 

Distillation by cold 177 

Diving apparatus, submarine.... *50 

Dlvlngbell deafness 69 

Diving bells 389 

Doctors and the apothecaries, the 80 
Denkey engine and horse power. 809 
Drainage of dwelling nouses, 

complete 182 

Dramas, early 182 

Drawl lgs, architects' 10 

Drawings from smearing, to pre- 
vent 75 

Drawing, the importance of "4 

Draw, learn to 72 



Drav, the Belgian *S71 

Drill bar and bits, miner's *J54 

Drill, double spindle *383 

Drilling machine, radial *230 

Dwellings, conduction of 180, 228, 
244 

Dyeing aniline green on wool 407 

Dyeing kid gloves 168 

Dyeing shoddy 25 

Dyeing silk blue 280 

Dynamite, safety tests for 168 

Dyspepsia, a new mode of treat- 
ing 213 

E 

Early library 210 

Earth's centr al fires on its surface , 

Influence of the 100 

Earths, edible 261 

Earth the only inhabited world? 

Is the 304 

Kccentric, a slipped 7 

Eclipse, a future 136 

Eggs, decomposition of 151 

Egg, the 873 

Egg, the wonders of the*259,*275, 

291, *306, *323, *340, 356 

Egg within an egg, an .242 

Eight hour plan In New York, 

practical results of the 160 

Electrical apparatus, manufac- 
ture of 117 

Electrical discovery, new 127 

Electrical disturbances 180 

Electrical fire arms 363 

Electrical Instrument, new 341 

Electrical machine, Carry's *402 

Eleetrical tower, an 113 

Electricity, freaks of 120 

Electricity from a cat 3 

Electricity on metals, the effect 

of 888 

Electricity, oiigln of 40 

Electric leakage detector 242 

Electric light at the House of 

Commons, the 403 

Electromagnetic helix, ah 10 

Electrp-magnets, powerful 278 

Electro-platers, a suggestion for 23 

Electroplating 171 

Electro typing and light 120 

Elephants, longevity of 114 

Elevator in Jersey City, the car..*89l 

Elevator, the balance 88 

Emery wheel, to make an 267 

Enameling pump cylinders 149 

Engine, a three cylinder. *55 

Engl neer. award to an Edinburgh 239 

Engineering, ingenious 296 

Engineering notes 56, 117 

Engine for rapid transit, a trac- 
tion ?. 144 

Engine, nine horse power boat.. *38 

Engine, non-radiating steam *185 

Engine, revolving steam *207 

Engines, continuous expansion . . 23 
Engines, purifying the condensa- 
tion from 40 

Engine, straw burning portable. *403 
Engine, trial of the Ellis vapor.. *276 
English and American workmen, 

the difference between 54 

Entomology in Congress 64, 117 

Envelope, lock *390 

Envelope making 23 

Ericsson, John 67 

Evaporator, a rapid *227 

Evaporator, Improved *114 

Evaporator, revolving *406 

Executions, scientific 352 

Exhibition In Bombay 21 

Explosion, a remarkable 85 

Explosions due to low water 192 

Explosions produced by high 

note a 20 

Explosions produced by musical 

tones 144 

Exposition, Nashville industrial 134 
Eye and the sun, the 80 



Fat and lean 69 

Fatty matter from wool 25 

Fee, a large... 4 

Feed and filter for steam boilera*358 

Fertilization, artificial 81 

Fertilizer , n ew horticultural 401 

Fertilizers, nascent elements as.. 56 

Fertilizing, bone 53 

Fever, cold ablutions in ... 184 

Fibers, discriminating flax and 

cotton 261 

Fibers In mixed fabrics, recogni- 
tion of 102 

Fibers in mixed goods, distin- 
guishing . . I61 , 195 

Fibers, Instrument for meaeurlng*150 
Fibers under the microscope, tex- 
tile *131 

Field piece, the American *255 

Files, restoring 363, 379 

Filter and condenser, steam *102 

Filtering acids 161 

Finger, reunion of an amputated 175 

Finishing green wood. 229 

Fire alarm, novel 1 

Fire alarms *243 

Fire alarms, automatic. , 7'J 

Fire, a singular 231 

Fire ball InEngland.a 104 

Fire engine, a gigantic 24 

Fire engines, station for floating*li4 

Fire escape, a 68 

Fire escape, a new 385 

Fire escape, anew form of 181 

Firegrate, water.. .." *243 

Fire on board the Alaska, the . *2X6 

Fire, paper In the Boston 407 

Fire plating for iron 57 

Flreprooflng wood.. 280 

Fireproof safes , 272 

Fire, ruins of the Boston 167 

Fires and their causes 105 

Fires by vapors, extinguishing. . . 200 

Fires In buildings, the air and 86 

Fires in cities, the spread of 41 

Fire, singular cauie of 209 

Fires, sea water for extinguish- 
ing 198 

Fires, the prevention 86 

Fires, uncontrollable 196 

Fire tank, self acting *H3 

Firkin head, Improved *S06 

Fish as food 59 

Fish, a singular 213 

Fish, curious 260 

Fishing tackle 401 

Flame, electro-positive state of 40 

Floor, fl?enroof 4 371 

Fluorescence, Professor Morton's 

lecture on *343 

Fly bites, fatal 37 

Fly trap, improved *278 

Fly wheels for steam engines.... 177 
Fly wheel, the— Formulas for its 

proportion 288 

Foggy, rather 167 

Fog trumpet signals H-6 

Food, preservation of 177 

Forests and drought. 41 

Forests go, the way the 136 

Foul air signal 160 

Franking privilege abolished, the 186 

Free mall privileges ended 98 

Freezing, chemicals for 138 

Freezing point, cooling water be- 
low the 40 

Freight business on the North 

River, N. Y 385 

Friction, heating liquids by 59 

Friction in rolling mills 163 

Friction of Journals 17, 27 

Frog's heart, Irritability of the.. 53 

Fr >st crystals 91 

Frost on windows 59 

Fruit fork *3ll 

Fuchsias, to train 200 
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Fuel, economy of 213 

Fuel, the use of NJ 

fu-nta d- sangre In nonduras.thr. 161 

Fulminate ol mercury 363 

Furnaces of coat Iron-, hot air '63 

Fusel oil, teste for 229 

Fusible plugs 09 

G 

Gage, an African steam 41 

iiiee qneatl on s answered 75 

Galvanic battery, a new 4 

Gas,anew 181 

GaB burners 99 

OaB carboulzer, Improved 296 

Gas, flames from compressed 22S 

Ga<* light and Bream heat 64 

Gas machines, using 118 

Gas meter, turning a .. 23 

Gan on rubber tubing, action of.. 93 
Gr.s on trees, the effect of street. 886 

Gas-propelled boat, a ..368 

Gas, spontaneously Igniting 59 

GaB well, a Pennsylvania .. .260 
Gjars for changing the direction 

of motion... . .. # 66 

Gelailn, the preparation of. .. ..884 
Geographical woric of the world 283 

G Hints, raising 69 

Gliding walnut wood 75 ; 

Girdled treeB 8/iS \ 

Girdled treeB, a cure for "213 

Glacier lnoilon ■ 197 

Glass, drilling... 299 

Glass tubes, Dendlng . *164 

Gleanings Insolence and art. S7, 58, 69 

Glue making ;90 

Gae.ua loe ...202 

Glycerin oust ychnla, action of. 196 
Goid and silver from copper py- I 

rites 25 

Gold aud sliver In solution, sepa- I 

rating 862 ' 

Gold, annealing 299 

Gold by chlorine gas, refining.... 25 

Gold lu i- tiding, tesilug 2 2 

Gold In Lapland 2'2 

Gold,! -terterence colors of 293 

Goldinl dug In California 307 

Gold, defect In Australian 88 

Gold soluilon tor coatlug glass.. 817 

Gold, testing the purity of 868 

Goose, a sensible 280 

Governor balls, Blze of 43 

Gbvernor.new gvrnsenre *134 

Grain binder attachment to har- 
vesters *S85 

Grain cleaner *166 

Grapes In winter, freBh *3 ; 

Grea-lnsr the griddle 21 

Greasy vessels, how to clean 151 | 

Great Bear, the constellation of j 

the . : 66 . 

Grecian piiniluge 201 : 

Grcelev, a typo statue to Horace 57 

Greenhouses, warming 186 

Grluder, single wheel *207 

Grlcder aud table, Tanlte •891), 

Grinding machine, combination. 86 

G<-lnd6tones not extinct lfft f 

Guinea pigs 37 

Gnu at Woolwich, Eng., big 83 

Gun carriage and elevator, pneu- 

uutlc "103 ! 

Gun lock, duplex safety *2-3 I 

Gunpowder, silent 879 j 



Japanese boys In the Boston 

schoolB 211 

Japane-e college of engineers, a 112 

Jeweler's toolB, new.. 242 

Joint for Iron pipes, conical 2.8 

Jollet Iron and Steel Company, 

the works of the 191 

Journals, heating of saw 59 



Kalllstochrome, the 103 

Kettle patent, Ha> den's 17 

Key, a novel form of *147 

Kleserlto, properties and usei of S>3 
Knowledge, the Bonrces of our 
modern 256 



Hailstorm at St. Louis, Mo 889 

Hair blowing apparatus *178 

Jlalr, the destruction of 229 

Half year, end of another 400 

Hammer, cushioned . . .*182 

Hand stamp, simple <842 

Harness, black nulsh for 218 

Harness dressing 82 

Harvest cart, the skeleton 88 

Hat and coat ho^-k *3V2 

I.latctiet. mill driving *2U 

Hat, Child's -. *2ll 

H ty making machine. ..". 88 

Hay mites 40 

Headache, remedy for 371 

Healtn aud wealth 51 

Healtnof cities, iin proving the.. 221 
Ilealih Society In England.. HO 
Heat ana electricity, new relation 

between 200 

Hsat, dynamical theories of *15 

Heater aud (liter, lime extracting*! i7 

Heat Indicators, chemical &2J 

He .ting feed water to 

Heating of Journals 188 

Heat of the earth » 17 

Hell Gate, the works at 56,215 

Ulppopn&jy~ln Parts 28tl 

Hippopotamus born, a 5 

Hoe, Improved garden *87l j 

Homo*, country— Uuraa Cottages 

•310, Sil ! 

Honor to whom honor 1b due 14 1 

Hooks for chains, etc., making.. .•2D2 

Hjosac tunnel mineral water 146 

Hoosac tunnel, the. .57, 117, 175, 2tl, 

&il, 875, 393 

Hoppers, constructing 74 

Horn, etc., clarifying 91 

Horse chestnut starch 851 

Horse disease In Nebraska, the... 98 

Horse power 339 

Horsepower andthe po werof the 

horse.the 820 

Horde power patent, Woodbury's 17 

Horses, gentle words for 70 

Horsesnce nail making by ma- 
chinery *214,*215 

Hot-pressing machine '159 

Houses, cooling our • 70 , 

Howe, Jr., statue of Ellas 184 

Hydrate of chloral, new uses of 129 ■ 

Hydra, the 844 

Hydraulic ram, the *257 

Hydrochloric acid, purifying 385 

Hygiene 212 



Iceboat 43 

Ice crop, the Hudson river 87 

Ice gorges muy be avelfled, how 

uaugerous..; .. 7L 

Ignition by superheated steam. 2CO 
Ignition of oiled cotton or silk 

waste, spontaneous 258 

Iguana or tree lizard, tne 39i 

Impracticable, few things 40 

India rubber, solvont for 181 

Indium in tne speotroscope Ii8 

Industrial exposition, Cincinnati 25? 
Infinitesimal, the scope of the. .. 240 

Injector, the mystery of the 48 

Ink, an Indelible red ... 129 

Iukeraser 211 

Ink, marking 278 

In* plane 212 

Ink, portable dry 129 

In sane asylum In California .... 57 
Insensibility— when complete... 38 

Insurance, marine ; 287 

Intellect power of v til) 

Intelligence, the money value of. 101 
Invention, a i'exas '229 

Inventions patented In England 

b 1 Americans. .23, 41, 58, 73, 89, 103, 

121, 152, 168, 134, 2U0. 216,232,243, 2»4, 
231, in, 312,344,378, 403 
Inventor, a needy but liberal. 82 
Inventors, a f uw gratuitous hints 

tJ 129 

Inventors, eocentrlc 1 223 

Inventors, bints to 819 

Inventors, houor to . 5j 

Invertebrate men :... ljl 

Invisible rays, Draper and Tyn- 

dalloutue ... 129 

Iodide oipotass.umfor Brlght's 

(IIB6&a6 . - . 403 

Iodine in substanoea containing 

tannin 212 

Iron, American. 6 

/ro/i, anew paper 188 

Iron bridge construction. .. *8B,*B37 

Iron In furnace slags . 25 

Iron, lead, andcopper.solvent for lEtf 
Iron manufacture in 1873, British 184 

Iron pigments 149 

Iron proceBB, the Henderson If 

Iron, protecting 293 




*y*»f/ point? for filing teeth, d 



Lacqnerfcr brass castings 209 

Ladder, a man with a. 871 

lamp, Improved saomaiine .. .. 22) 

Language for Japan, a new «3 

Lantern, self- lighting signal 147 

Lap ef slide valves, calculating. ,*170 

Laundry, the 225 

Lead and .tin, separating l&s 

Lead ores, Mssaylng 149 

Leaping by machinei y. 820 

Leather, treating hardened.... 268 

Lensnrps. 193,360 

Lens troubles 165 

Leprosy In the Sandwich Islands. 295 

Let tercarrlers' uniforms 311 

Levers, the power of compound*343 

Leyclen jar, discovery of the US 

Leyden jar, the Invention of the 177 

Library.eaily 223 

Llebig, the death of ...■ 12J 

Life and matter. 87 

Life boat, collapsing . *165 

Lire boat experiments, recent.... 38!) 

Llf boat, sectional *164 

Life preserving apparatus, novel 167 

Light 67 

Light by atomic movements, pro- 
duction of 293 

Light houses, primitive and mod- 
ern.. 89 

Lightning catastrophe ... 262 
Llghtulng flashes, the duration 

and character of . ... 198 

Light on carbonic acid, effect of 40 

Light on selenium, effect of 193 

Light, the velocity of 211 

light,- transmission of 367 

LltmuB paper. 6 

Locomotive, a peculiar 4 

Locomotive explosion, a.. ... 101 

Locomotive works. Baldwin 261 

locomotives lnRu?sIa,Amerlcan "«:74 
Locoinot'.ve statistics, railway... 243. 
London, an American doctor in.. 41 
Louisiana Mechanics' Association 165 
Lunur rainbow. _ ■ . 5J 

LunatIcasylum,Wlndsor,England # 246 

III 

Madras, Revenue Board build- 
ings at * 3 

Mad stones, manufacture of 86 

Magnetic iron 18, 

Magnetic meridian, variation of 

the M 

Magnetic needle, dip of the 117 

Magnetic needle, variation of the 

* 53, 883 

Magnetism, new researches In 37 1 

Magnetism on Iron, effect of 168 

Magneto-elecirlc machine, new.. UO 
Magneto-electric machine, the 

mys'eryof the 80S 

Mall subscribers, to 9 

Mammoth remains 287 

Man a republic. 231 

Manganese, metallic 2i 

Manifold writing paper 87d 

Man, the origin of. 8j7 

Manufactory, a variety 147 

Manures, animal 402 

Marble, Imitations of 57 

Marine propeller, the novel 874 

Maplesugar. ,. 22J 

Masonry iu an arch „7 

Master Mechanics* Association, 

the American . ... 813 

Medical practice in early times... 820 

Medicines, Patent 8*1 

Melons, fertilizer for 86J 

Men, early traces of 5 

Men, stature of .. 331 

Mental Bt.ength .. a« 

Mercurial ointment for guns 19, 

Mercury ■ . 181 

Message In blood, a 2)5 

Metal bands for mining purposes 396 
Metal t iduBtrlcs of ancient Egypt 876 
Metallurgy, early.. * 66 

Meals, how to search for ... I3.',3l9 
Metals, the ornamental use of. . .*290 
Meteor.bowaYaufceeboymadea 21 

Meteor in Massachusetts, a 132 

Meteor la Nova ticotia.a 117 

Meteorological phenomena 104 

Meteors, the November. — 102 

Meters, casting the standard . 401 

Metric commission, the ' 145 

Milt and Its adulterations 892 

Milk for calves, artificial 193 

Milky way, the atmosphere and 

the 237 

Mills, vertical grlBt 1*7 

Mine ventilation 239 

Mining in California, quartz. ... i38 

Mining industry iu itussla 276 

Milling schoolB and colleges 8.6 

MiBBlBBlnnl, the bar at the mouth _ 

of tie... £6,138, 16i, 228 

Mitrailleuse, anew.. *25 

Mitrail.euBC, the SIgl *3a3 

Model, a wonderful 407 

Mold on solutions of gum, pre- 
venting 821 

Molecules? are not the elements 20 

Moon inhabitable? Is the 377 

Moon inhabited? 1b the **29 

Moonlight and its source *291 

Moscow exposition, the .. .. 7 
Mother lodes of the United 

States.tne 355 

Moths, to protect clo'.h against. . 40 

Motor, an expensive 851 

Mound builders, relics of the. 184, 244 

Mount alnb, the origin of SjS 

Muscular contractions, rapidity 

Of 87 

Musical blackboard, a. 374 

Musical instrument, new 3 8 

Musical sounds 87 

Musical sounds from magnets... . 1&3 
Mushrooms, saccharine matter in 262 



Naphtha spring, a 

Narro w gage In Kansas, the 

Natural Baienoes, Philadelphia 

Academy of 

Navy, our 

Nebular theory and Kepler's bar- 

inoulc 1 .w, the 

Noutial axes and polarized light. 

Newark. N. J., progress in. 

New Testament, the Greek 

New year, the ... 

New for* industrial exhibition 

New York post office, the 

Nickel 

Nickel plated speculum 

Nickel p.atlug 

Nlctcel plating process 

Nickel, aulphate of 

Nitric acid insprlnj water 

Nitrogen, the spectrum of the ... 
Nitrous oxide, suli^lflcailon of... 

Noise, a mysterious 

Nozzle, vat ved oil can . 



Obixu^bt: 

Coudres, Louis de , 



Knight, Charles ZSA 

Lathim, Robert M 406 

Llebig, Justus vou. 27* 

Maury, Matthew F 118 

Mill, John Stuart 821 

^Sin«,V.lLMawo"m.;;*.; ^9 

ae4iwlcfc,jLdam 2pJ 

Torrey, John 100 

$nckef» Eattiep.. ..,„.... » 



Ocean travel, the dangers of ...180,376 

Off the tiwk lu Ireland i<74 

Oil, a dryl ne 57 

Oil fe ^er, n edla valve auto- 
ma Ic # 874 

Oil, llLB,f.u 148 

Oils, daagerou.iiilaeral I7fi 

OH test, a good ... 149 

nil wpIib, narreiof 1 

Old friend gone, an 118 

out Ida c n mdrum.an 358 

Organic substances, the artificial 

tormadon of 346 

Oxalic acid 273 

Oxidizing agents 32 

Oxygenated air, super ..161 

Oxynydric Illumination, Du Mo- 

tay's process for 32 

Oxyhydric illuminations, recent 

experiments with 293 

O Bter, a patent . 191 

O :o.benzlne, a new explosive 329 

OsOfverlt candles. 81 

Ojjne 305 



Packing for stuffing boxes 56 

Piddle wheel. feathering *S4 

Padlock, combination *362 

Paint brushes, washing 75 

Paint formetalllc purposes. white SI 

Paint on wrought iron plates *289 

Paint, poisoning by 149 

Pslnt, white 1 8 

Pantagmph. the *99, *17s< 

Paper, an illustrated dally 184 

Paper ba v Li chine, Improved ... 197 
Paper fr>» - wood, manufacturing Ht- 
Paper niariiu.^ .. # 808 

Paper niakiug. odd materials for. 165 

Parchment bolutlun 161 

P.irhella 171 

Parhelia, extraordinary *182 

Paris, Btreet arcbltecture in. — .. 146 
Parliament house In Berlin, new # 151 

Paste, a durable i8J 

Patent application, a no7cl 257 

Patent business lu Consrrees V> 

Patented artlcleB, r.gats of pur- 

chasersof 386 

Patent for a monument ... .... 163 

Patent for meal in a package, a., ltt 
Patent law bill in England, new 

192, 293 
Patent laws, amendment of the 

Canada %90 

Patent laws. Nebraska 224 

Patent medicines 257 

Patent Office, profits of the ... 87o 
Patent Office Jiecord, the Cona- . 

dlan . 241 

Patt-ms, annual report of the 

Commissioner of. 112 

Patents in Oarmany . . 21 

Patent declBlons.9, 25, 41,57, 73, 105 
iai.180, 153, 181, 2J0, 21o, 3fti, 218, 
381,396,813, 328, 844, 360, S7J, 406 
Patents, official list ot Canadian 

15 j, 220 

Pavements, the cost of 8b 

Pavtllon, -.lesion forball ground. . *3D 

Pearl fishing, Australian 870 

Peat ashes as a fertilizer . 819 

Penguin and the Australian bus- 
tard, the King *16: 

Penmiiery una tne sense of smell 890 

Perpetual motion 43, *83 

Petroleum from lire, protecting.. 149 

Petroleum wells in Ecuador 18 

Pharaoh's serpents 34i 

Phelps, Dodge, & Co., the case of 272 

Phenomenon, sing alar IhO 

Pbrenixvllle Br.d^e Works. # 326, 327 
Phosnhate of lime, an experiment 

with 305 

Phosphor-bronze tweers lti-j 

Pnosphorescent tubes 120 

Phosphorett.d hydrogen and am- 
monia 298 

Phosphorus in medicine: b'i 

Phosphorus oils, medical 102 

Phot -nim, absorption of ill 

Pnotographers, materials used by 101 
Photographic improvement'}, re- 
cent 889 

Photographic reproduction of dif- 
fraction g.atinjrs' •.. . •. . 184 

Photographic- wumdv tbe-eolI«6^ 

tiou and reduction of ...277 

Photograph ■poitral's 80 

Piiutugraphbirom Iodla.... .. .. 166 

Photo-heiiograph, the 8^5 

Photo-luiprovemenc: a 242 

Phuto-itnprovementJ a new and 

U^efuf... -...; . 139 

Photometer as appl.ed to astron- 
omy...... 128 

Photometer, a simple *83 

fhoto-obltuaries 95 

Pnreuolugy.a test for . ... 2x8 

PbthiBiB.'trausiulBBlonof .... . . . Sh5 

Pianoforte invention wan 1 ed, a.. 8s 

Pickles..... £99 

Piers, piaus of - *73 

Pl^eoup, tumbling 851 

P.g of Connecticut, the big 18 

Pde driving and the laws of Im- 
pact .. , 308 

Pine tieepiouueti 274 

Pipes, scalefonuj proportions of *6t> 

Plpeton^s *24i 

Piscatory ingenuity, selenitic... % 58 

Planer bar, improved *271 

Plaaer, improved *a08 

Planet between Mercnry and the 

sun ... 891 

Planet Been, the unknown 4 

Planets inhabited? are the 96 

Planets, the phys.cal condition 

of tne 283 

Planter, Improved seed *70 

Plow, a new steam 88 

Plow handle .... *857 

Plow, improved standard *«47 

Plow, sulky *SJb4 

Plow, the doable furrow £8 

Plow, three iurrow 89 

Plumbago, black lead, graphite... 84 

Pneumatic t ounuatlons ..80S, 884 

Polails, loss of the 820 

Polar mutation 52, 115 

Polytechnic institution, London. 60 
Posbesslons and happiness ... 72 

Postage coming, cheap 136 

Postal cars on railroads 812 

Post offices, early 198 

Potash in ashes 383 

Potato, components of the 876 

Potato disease, a new 279 

fotato, diseases of the 84 

Powder prfTffu? dynamite... 188 

rower and lengtuot rope 75 

Practical man, the 2 

Preservation by cold 152 

Preservation or' organic substan- 
ces 853 

Preserve chemical*,, to 2U 

Preserving natural dowers *U2 

Preserving the pollen of a flower. 219 

['reserving wine 120 

Press, direct acting steam and hy- 
drostatic *15 

Presses, printing 21 

P. ess, tne Aiar.nonl 22 

Pressure gages and bafety valves. 37rf 

Printing machinery, modern tb7 

prizes lor Inventions, 1'rerich 1,9 

Prooyon, the proper moHon of... 401 

Pi ogress in Egyp, , modern 872 

Propeiier, a novel ma.lne *258 

Prospects i or 187a) c& 

Psycuic force on the slate 19 » 

Puonc document, tne 79 

Puudler, UauKa' lutary 186 

Pulley bolt, adjustable •875 

Pulmonary couffumpfcon : 87 

Pump, Improved pail M15 

Pump in Cnlna, a 819 

Pumping engine, a *37d 

Pumping engines for Indian rail- 
ways « *J39 

Pump, oscillating *i81 

c*uruy a room, to. 52 

Putty, manufacture of ... 859 

Pyramids of Egypt, piaster of 

Paris in the 835 

Pyramids, recent discoveries in 

the 81 

Pyrometer . „ 7i 



Sa4jAtar. TMticai ti 
Bag on wing «ngint* 



▼ettlcal tube *87« 



Rail chair, railroad *22^ 

Rail problem, creeping 79 

Rail question, the creeping. ... .146 

Railroad official, a 23 

Railroad progress of 1873 874 

Railroads and bridges 344 

Railroads, flat wheelson 21< 

Railroad shops In the world, the 

largest 405 

Railroads, the length of 186 

Railroads, well equipped 20 

Railroad, th e Texas Pacific 401 

Railroad trains, cheap 312 

Rails, iron and eteel ■•■II 7 

Rail support, longitudinal 229 

Rallwayaccld?nt, a singular . 146 
Rallwayat Cincinnati, the incline llf 
Rallwayln the Holy Land, a .. .. 25P 

Rallwav management 81R 

Railway progiess In 1872 ..-. 119 

Railways early plane for *1 ? 

Railways in Portugal, cheap .*115 
Ratlways.Norwegl n narrow gage 116 
Railway, the Broadway under* 

ground „ 272 

Raliway,thoLondon underground 41 
Railway, the Lyons exposition 

elevated *22 

Railway, the RalBton Inclined. ...*19S 

Railway travel in Mexico .372 

Rats, lccendlary 15 

Rat trap, a novel.... ..*25S 

Reader, thinker, and writer, a 

word with the J2S 

Reaper and mower, combined ... 88 

Reaper and mower, steam *16 r 

Reapers and mowers In Chicago. 1ST 

Reaping machines 86 

Record, a new reading of an old. 27 
Regeneration of llmbB ... 3? 

Renovator, portable Pteam *875 

Resources of the mind . . *. 171 

Respiration of tfahes 3% 

Respl'atore. dust 5, 

Retardation of the earth's rota- 
tion bv tides ..: 404 

Rheumatism, a new specific for.. 804 
Rhubarb, etc., adulteration of . 21' 
Richmond, Va., the resources of . 14£ 
R fle attachment lor fowling 

pieces 403 

Rivera, the purification ot 18E 

Road roller, the Avellng and Por- 

tor , 851 

Road scaner, Improved •llf 

Rock drilling ■- .. 117 

Rock drilling machines, trial of.. 40] 
Rocky Mountain geological expe- 
dition 4 

Rollingmlll notes 21? 

Roofs, snow en leaky .. 81 

Roller, Bteam road •8*.° 

Rope cuttlnirs ... > ifi? 

RoMu oil and its upes. 980 

Rosin oil sonp 380 

Rowing healthy? is 8ff 

Rubber, vulcanite 87* 

8 
Safety valves, improvement in . . .*1 4f 
flqlmon breeding In Maine .... 55 
Salmon egirsfrom Germany .. H7 
Salt deposits of Western Ontario, 

the 89' 

Samnle case, grocer'a . . # 17" 

Sanitary notes... .1*21, f5G. 372, 392, 40r 
«anttary reform, nebesslty for... 400 
Sappers ann miners in NewTork 81? 
-aw and tooth flilnir apparatus *23i - 

Saw clamp. Improved — *54 

>bw filing machine, gin # 19S 

Saw foot power band *79 

Saw, foot power jig *3J¥ 

?aw minufactorv, visit to a *227 

Saws, attaching handles to 150 

Saws.soeed of JK 

a aws. the velocity of 24 

Saw teeth, setting 87T 

schio-liao ... 86 ( 

Science, a munificent gift to. 22r 

Science and learning t 

Science and theology Ill 

Science, economic value of. .. 21 

Science, pseudo .... 1* 

Scie vce record forl873, the. 11? 
Science Record— New edition... stl 
Science, the Intellectual enjoy. 

mcniBof 203 

SCIEKTIFIO AMERICA.!*, What OUr 

friendi think of the .. .... 147 

Scientific and mechanical possi- 
bilities err 

Scientific information, In pur- 

■•ut of C' 

Scientific pursuits K 

Scler.tllc resenroh, the promo- 
tion 4»f 4F 

Scientific research vs. new inven- 
tions .... - % r 

Scientists, statistics of foreign.. I7f 

Scraper f^r household uses *34£ 

Scraper, ground.. K 

Screwdriver attachment *17f 

S'-rew gears ... K 

Screws in plaster walls, putting.. 4fr 

ScvtbeB, defect In . 32T 

Seallngwax . 202,- 25 

Sedentary people, chats with If* 1 

Seeds, vegetable and flower 85 

See, how far we 69 

Sensitive plant 82j 

Sewage and stable refuse, prepa- 

ration of 26' 

Sewerage and sewage 40T 

Sewing machine, a pneumatic ... 339 
Sewlhg machine job before Con- 
gress, the great 4C 

Sewing machine monopoly, the 

33, 14S 

Sewing machine sales. 165 

Sewing machines, noisy 265- 

Sex In butterflies, controlling S4T 

Shafts for Pacific mall steamers, 

paddle *9? 

ShaVerawl Shaker***, the ... 85 
Shaner and eharpener, the Tsnlte 

Company's *247 

Shell explosion, a 257 

Ship, a new German War . . 146 

Ship, Bessemer's anti-seasick.. 5, *18 

Ship construction, Iron 887 

Shipwreck, saving life from 373 

Shoemaker's edging color 74 

Shoo stretcner. . *79 

Shutters, hydraulic apparatus for 

store .. 228 

Side stick and quoins, McGrath's*S7i 

Signal, electric railway *S2? 

Signal service bureau, the 81 

Sgnals.nlght 869 

Silicic acid as a mordant 229 

Silkworm In Japan, the 114 

Silkworms *386 

Sllverfrom refractory ores, the 
chlorldlzlng proceBB for ex- 
tracting 404 

Silvering glass tl 

Silver solutions with phosphorus, 

reducing ........ 57 

Silver, to clean... 129 

Slnhon, a new *82\' 

Skeletons, preparing 75 

SkullB, preservation of human... 53 

Sky, blue color of the j20 

Slag, utilization of 833 

Slatefl 210 

Slates, attaching 5i 

Sleeping cars in France 246 

Slide lathe, the self acting 56 

Slide valves, guidefor setting. . 66 

Slide valves, lap and lead of 56 

Slips for planting, preparing 853 

Small pox— Oldand new remedies 12 

Smoky weather 10 

Snake and the moccasin, the... . 52 

Snap flask *U1 

Snow in London, six inches of . . . 98 

Snow plowing 4 

Snow protection on the Union 

Pacific railroad 9,? 

Soap, blue color In .. 9> 

Soap, hard .. 218 

Soap holder *I79 

Soaps by the cold proceBB, toilet. 289 
Soapstoneeltpplngs t utilization of 212 

Sodium amalgam 863 

Solar rays, certain properties of 

the 20 

Solar rays, chemical action of the 295 
Solderijg .iron. . steel, copper, 

brass, silver and gold 251 

Soldering woW..... *«6 

Sore throat and nasal catarrh, 

raujodles for.....„. 41 

Sound and hearing -.-*226 

Sounding, deep set ,...377,841 



Soundings without a rope, deep 

Bea... 314 

Sounds of the body .«.. ill 

South, a voice from the. 841 

Spain, an International show In. 83 

Species, immutability of 33 

jpectroRcope, chemical discover- 
ies by the *99 

Spectroscope, improved *277 

Spectroscope, simplified, the 884 

Spider balloon.a 133 

Spider race, a 5 

•pindle step, improved *390 

Spirit level, the 17.4 

Spring dan trerB 245 

Spring mattresses, improved 98 

Sprinkler, combination 402 

Square, tried on the *292 

Stamo afflxer, postage *247 

•itaren, making 59 

;tach sugar anr 1 starch sirup 181 

Stars, the movements of the . . 805 

Steam as a fire extinguisher 80 

Steam? can buildings be Bet on 

fire by 82 

Steam engine, automatic *367 

Steam engine, losses of power Jn 

the 16 

Steam engine, practical notes on 

the.... Ill 

Steam engine, rotary *368 

Steamer, a large 371 

Steamer, new British war 257 

Steamers, Atlantic Vi 

Steamers of t.be world, merchant r 69 

Steamers, small fast . 211 

Steamers, the proportions of 
ocean . .. •80J/860 

Steam i xpanBlvely, working *v60 

Steam, extinguishing fires by .165 
Steam gage and low water regis- 

t«r,high *280 

stcan heat, ignition of wood by. l'O 

itbaiii, high pressure 218 

iteam, ignition by superheated 

195, 393 
Steam, ignition of wood by super- 
heated 164 

Steam improvements 8t 

fteam navigation, early hlBtory of*274 

steam oh the farm *«24 

Steam pipes ? can buildings beset 

onflreby -. 32 

Steam pipes, ignition by.... 148, 226 

Sre*m power forpapermllls 159 

Steam pump, improved # 2li* 

Steam question, the superheated 88 
Steamships, the new Philadelphia 836 

SteamstatlBtlcB 86 

Steam, superheated 392 

Steam, the ignition of combusti- 
bles by overheated . 225 

Steam versus fire 24 

Steel car wheels 246 

Steel, hardening .... 261 

Steel, hardening burned 1& 

Steel, hardening of lb 

Steel making, new process In 22b 

Steel, workingand doctoilng te 

Steering device, new. 885 

Stevens, Colonel John # 274 

Stevens institute and Professor 

Ranklne.the 181 

Stevens' Institute lectures *275, 

•291, ) 0", 821/81E 
Stone, diamonds used lu drestslug 241 

Stone, flexible 2t 

Stone quarrying machine *19i 

Stone, resistance of Ill 

Stone saw, diamond ISO 

Stoves, prizes for ec momlcal 81 

Strength of materials, experi- 
ments on the .. ... 836 

Stryebnln, detecting 67 

St. Thomas' Hospital, London *81 

Study the past 5t 

Stuffing bfrds 6l 

Stuffing b rds. etc .. 91 

buffing box, me.aluc *£& 

Stupidities . . 211 

Submarine observatory and pho- 
tographic gallery, a. . -*2.2 
Submarine postal communlcatl n i 
Sugar manufacture in the tiaud- 

wlchlslauds 26C 

Sulnt for the manufactureof pot- 
ash, utilizing 4 

Sulphate of potasBium, pure .. .281 

iulpultc of lime iu elder. 4, 14: 

Sulphovluate ^fsoda 27c 

Sulphuric acid lu manures lU 

mi pb uric acid, manufacture of.. Ill 
' Sulphuric Held, new method for.. 22o 

Sunday railway trains i 

Suullgnt and list ource *27l 

jun, .our pivsent knowledge of 

the »131 

Sun,. Professor Yuung on our 

knowledge of the 292 

Sun, remarkable observations 

concerning the *193, 194 

Sun , reti o grade or direct motion 

of the I6i,*2-tf,*292 

Sun's beat on the earth's surlace, 
the concentration of the 3 9, 

b?S, f89 
Sun, zinc and aluminum in the.. 2as 

Sweden, Inventions la 13b 

Swindle upon inventors, a 1U0 

Swindling operations 241 

Switchman's box, a patent in 



Tallow cup, combination *406 

Tan bark in boilers sfi 

Ta nnate of soda SIS 

tanning skins with the hair on... 59 

Tapers, cheap.. 196 

Tapping niacnlne, water main *354 

Tartrate of manganese.... 40 

Tea, about ... 838 

Tea, twenty dollar 22 

Teeth, new mode of pivoting 55 

Teeth, the 2 

to egraph, Apache 211 

Telegraph between Florida and 

Cuba 147 

Telegraph cable, the new ocean.. 2o8 
Telegraphic experiment .. 6 

Telegraph In Austria, the 368 

re-leg aphlng, rapid . 108 

Telegraph instrument lu England, 

tne duplex .65 

TelegraphlnBiruinent.the duplex 196 
Telegraph instrument, the siphon 

recording. 193 

Telegraph poles 226 

Telegraph service of the United 

btates 322 

Telegraph wires, humming noise 

oi 43 

Teleg.aph wires, underground .. 99 
Telegraphy, a new system of . . . . 179 

Telegraphy f jr science, free 168 

Telegraphy, Government 16 

Telegraphy In the United States 

103, 375 

Telegraphy, rates for ocean.. 147 

Telescope answered, an objection 

to the large 868 

Telescope iuthe Cambridge Uni- 
versity, the 68 

Telescopes, great ..* 1 

Telescope, tne million dollar. 10 , 164, 
1*6,278,841,857,878 
Telescope, the proposed great. 68. L25. 
Telescope, the proposed million 

dollar ; 114 

Temperature above the clouds, 

tne . 229 

Temperature required for lgni- 

tlon.t''" 48 

Temperatures at which calcare- 
ous suite um deposited. 2D6 

Temper ng drills, chisels, etc 8t8 

Tempering springs ;U4 

Tempering steel 283 

Tempering taps, etc 91 

Tenoning machine, double *287 

Territory of Oklonama.the 63 

Testing lubricating oil a .. ..41 

Testing machine, horizontal * (id 

Testing water for hygienic pur- 
poses 40 

Tests for flax and cotton 2wf 

Therino-ditfuelon 885 

Thermometer, a deep Bea. . •356 

Thrashing machines. 83 

Thunder c*oudB, bight of. 118 

Tidal action and the rotation of 

the earth. 875 

Tidal power machine 312 

Tides a* a prime motor, the.. 64,*i95 
Tides, astronomical effects of the 
ocean. ,....,, 224 



Tides, 'etardationby ocean.. 293, 404 
Tides, the moon nuu the ... ... G8 

Ties in stone edifices, wooden 84 

Timber, measuring .... 71 

Timber, the premature dscayof. 102 

Timber, the strength of 197 

Time around the earth 10 

Time around the world. 40.) 

Tin brass pins etc.. to 10 

Tin, consumption of. 213 

Tin In Queensland, discoveries of 133 
Tinning cast and wrought iron, 

etc 873 

Tinning cast iron 133 

Tin, pas mg on 73 

Titanium, detecting small quan- 
tities of. 63 
Tobacco crop of Missouri, the. . . 49 

Tobacco cr pB and ihosolL iCO 

T obacco ban per. *«4 

Tobacco smoke.... 181 

Tobacco. Turkey 89 

Tomatoes In Iron potB Ill 

Toothache, Temedy for. 150 

Torpedo experiments at New- 

poit.R.I. ... 83 

Tortolseshell, artificial .... 118 

Tracing paper 241 

Traction englncsorroad locomo- 
tives 81 

Trade, a good U6 

Trade organizations, the evil of. 240 
Trades' unions, a blow to the. ... 112 
•Trades' unions in New York.. .. 312 

Tagacantb mucilage 888 

Tramways in Berlin 24 

Transandlne railway. a £8 

Transferring prints to glass .. ..154 
TrariBltinNew York, rapid .. 8, 129 
Transits, t*o problem of the* com- 
ing... 273,339 

Trannninntatlon of trees and 

shrubs £7 

Tree, a natural cui losity In a. . . . 53 

Tree h ox, round *374 

Tree planting, Minnesota 183 

Tree protector *8H 

Tree tram-plantation 182 

TreeB, transplanting HO 

Tuck work .... 819 

Tunnel at Baltimore, railroad.... 2r9 
Tunnel at Chicago, new water... 341 
Tunnel at Weehauken. & J .. .. 9 
Tunnel of St. Golbart.tbe 5, 1C7, 401 
Tunnels, the Detroit rlver....l67, 191 

Tunnels, the Thami s 53 

Tunnel under the Harlem river, 

New York ..* ?5 

Turbines, timed 110 

TurklBhr-cIentlflc periodical .. .. .'ST 

Turpentine, good 181 

Tyndall as a money maker, Pro- 
fessor 7 

Tyndall- at home, Professor 247 

Tyndall. departure of Professor 

68, 113 

Tyndsll's lectures, prr"---— *° *™. 

•85, •:!, *C7, «S3 



Ultramarine, adulteration of . 289 
Underground railway, the Broad- 
way . 226 

Underground muway, the engi- 
neer of the 289 

Uranus, the atmosphere of *42 

Use? Wnatls the 6* 



Vaccine virus 41 

Vapuo, casting metals in 87 

Vacuo, keeping grain in 39 

V*cu um, a Perfect , 401 

v'alv e and feeder, railroad bank . . *10a 
Valve, compensated spring sa'ety *84 
Valvcgearfngfor steam englnes*198 

Vanadium, how to test for -.7 

Vanilla, changes la the extract of 3(9 

Varnish, a light drying 150 

Varnish for canvas 75 

Varnish, etching 395 

Garnish forlabulB 281 

Varnish for paper ...... 74 

Varnish, India rubber 165 

Varnish, Paiislfin wood S80 

Vegetables, early ie93 

Velocipede race, a 113 

Velocity of light, electricity, and 

sound .. 245 

VcnuB, Russian observation of 

the transit of 401 

Venus, the penhehVn of....... .. £35 

Venus, the transit uf .. ; 29.*i8l 

Venus wl'.i be photographed, how 

the transit of. 293 

Vermilion b03 

Vesuvius 209 

Vienna exhibition, the— Trials of 

ftfrlcmturalmachluery 179 

Vienna exposition, Amcilcan ex- 
hibits at the ?58 

Vienna exposition, the.. 7. £8. 64, H2, 
159, 193, 3:2. 3t8, 304, 8b' 
Vienna exposition, the— Appi lut- 

ment of a new Commissioner S8S 
Vienna, the Jtpanese show at.... 119 

Vines, vermin in grape 228 

Virginia, hematite in...- 51 

VIse.latbe.. * 63 

Vital mechanism 87 

Vitriol, oil of 807 

Volcnic eruptions 117, 2389 

Volcanoes, Central American 196 

W 

Wagon grease 280 

Wasu boiler.... • 6 

Wash boiler attachment *182 

Washer, elastic *163 

Washing machine *211 

Washing mitts, clastic *118 

Wasp, a frozen 280 

water as luel 96, X08 

Water by animals, the consump- 
tion of 812 

Water, clarifying 809 

Water elevator. Improved 816 

Waterfall In Venezuela 229 

water for boilers, purllylng £6 

Water fur New York city, Bait .. 1P6 

Watering cart, new 8£5 

Waxr In Kansas city 210 

Yvaicnn the viclni.y of cemeter- 
ies.. 161 

Water lined cupolas 2t2 

Watermeters lu cities 14b 

Water, power of 815 

Waterproofing cloth 123, 3oa 

\v uter supplies, submarine . .. 1U4 
Water supply fur fire purposes., lfrl 

Water wheel, a large 116 

Water wheel, the great Laxey. • <8 

Wax, preparation ot floor 280 

Wealtn of the world, the Increas- 
ing 212 

Weather signals, ocean lol 

Weather threshold *243 

Weeds and fertility of the soil.. £53 
Well tubes, in a chin d lor sinUng*219 
Wheelbarrow, a conflict with a.. 13 
Wheeler'B expedition. Lieutenant 10 
Wheel question, the locomotive. *7 

Wnl file tree stub 875 

White lead, detecting acid In.... ltt) 

While lead, testing i.G& 

White mountains, winter In the. 218 
Whitewash, a permanent .... 2t0 
Whiting and Pails white, manu- 
facture of 8 1 

Wlud, lorceot the.. 311 

Windlass, patent 8J 

Wlud. sailing faster than the *1 

Winking sitter, a.... 343 

Wire. concrete.... *80 

Wire gage dimensions um 

Wire ropes, immense 20J 

Women, the employment of.. 99, 2*9 

Wood carving process c85 

Wooden ware at Wlnohendon, 

Ma;8 -... 876 

Wood splitter, kindling • 7J 

Woods tu torsional strain, resist- 
ance of. *41 

Woods, weigat of lo4 

Wood, the decay of 197 

Workmen, injustice to 192, &12 

Wrinkle No.2 *393 

Wrinkle No. i ma 

X&Z 

Xylol 168 

Zino&nd sine wntte, tha nana* 

i M facttoeW 818 

1 ZlncinOWo tins 

Zirconium zi.i 
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KATES OF ADVERTISING. 
Back Pace ....... 81.00 a line. 

In-lde Pave ..<£... 75 cents a line* 

2slngrao ngs ma u head advert'sements at*he*amerate f er 
line, by measurement, as the letter-press. 



BAIRD'S 




FOR PRACTICAL MEN. 



SHAW'S 

Civil Architecture. 

A Magnificent Book. 

Civil Architecture*: Being a Complete Theo- 
retic 1 ail Practical SystenTof RuiltllHg, containing 
the Fcitdnnental Principles of the Art. By Edward 
Shaw, Architect. To which 1b added a Treatise on 
Gothic Architecture, etc. By Thomas W. Sllloway 
aud George M. Harding, Architects. The whole Illus- 
trated by One Hundred aud Two quarto plates, finely 
engraved on copper Eleventh Edition. 4 to., cloth.. $10 
Jjy This truly valuable and superb book comprises 
among Its contents sec era 1 observations on tbe coast ruo 
tloa ol houses, prtedcal geometry, conic sections, shad- 
ows, moldings, the orders, pilasters, carpentry, stairs. 
bridges, a rural villa, a church edifice, Gothic architec- 
ture, aud building In all Iib branches, etc., etc. The plates 
lilmtrate tne dlaorent Btyles of Architecture as well as 
the various practical details or construction. 

The Architect s and Builder's Pocket Com- 
panion and Price Book: Consisting of a Short but 
Comprehensive Epitome of Decimals, Duodecimals, 
Geometry, tind Mensuration; with 'lables of U.S. 
Medsar'B, Sizes, Weights, Strengths, etc., of Iron, 
Wood, Stone, and various other Materials, Quantities 
of > a terlils In given Sizes, and Dimensions of Wood, 
Brick, and Stone; and a full and complete Bill of 
Pr'ces for Carpenter's Work; also, Rules tor Com 
putlog and Valuing BHuk and Brlok Work, Stone 
Wo k, Palming, Plastering, etc. By Frank W. Vogdes, 
Architect. Illustrated. Full bound In pocket-book 

form t'-SOO 

Boundln cloth 1.50 

The Rudiments of Architecture and Building. 
For the use of Architects, Builders, Draftsmen, Ma- 
chin's s, Engineers, aud Mechanics. Edited by John 
Hillock, author of "The American Cottage Builder." 
Illustrated by Two Hundred and Fifty Engravings. In 
one volume, 8vo $3.50 

The American Cottage Builder. A Series of 
Designs, PLi ns. and Snet-I licit Ions, from $800 to 120,000, 
for fl »inea lor the People, together with Warming, 
Ventilation, Drainage. Painting, a id landscape Gar* 
denlug. By John Kmiock. Architect, Civil Engineer, 
Mechanician, aud Editor of "The Rudiments orArch:- 
tecture and Building," etc., etc. Illustiated by Sev- 
enty-nve EngravlugB. In one volume, 8vo $3.50 

American Houses. — A Variety of Original De- 
BlgcB f or Ru al Buildings. Illustiated by Twenty-six 
Colored Engra> Ings. witii De^crl tive R ierences. By 
Samuel Sloan, Architect, author of the " Model Archi- 
tect," etc ,etc. 8vo $;!.50 

Builderd* Pocket Companion : Containing the 
Elements of Building, Survey! ug, and Architecture ; 
with Practical Rules and Instructions connected with 
the subject. By A. C. Smeaton, C K., etc. In one 
volume, 12mo $1.30 

A Hand-Sook f or Architectural Surveyors and 
others engiced In Building: Containing Formulae use- 
ful In Designing Builder's work. Table of Weights of 
the mater. ais used In Building. Memoranda connected 
with Builders' work, Mensuration, the Practice of 
Bulhters' Measurement, Contracts of Labor, Valuation 
of Property, Summary of the Practice In Dilapidation, 
etc.. etc. By J. F. Hurst, C. E. Second Edition, pocsei- 
book form, full bound $2.50 

Practical Specifications of Works executed 
In Architecture, Civil and Mechanical Engineering, 
and 10 Road Makingaud Sewering: To which are added 
a series of poetically useful Agreements and Reports. 
By John Bleukarn. illustrated by Fifteen large Fold- 
ing Plates. Svo $9 

Parks and Pleasure Grounds : or, Practical 
Notes on Country Residences, Villas, Public Parks, 
and Gardens. By Charles H. J. Smith, Landscape Gar- 
dener and Garden Architect, etc., etc. 12mo $2.25 

The Geometrical Stair-Builders' Guide : Be- 
ing a Plain Practical System of Hand- ailing, em- 
bracing all Its necessary Details, and Geometrically 
Illustrated by Twenty-two Steel Engravings; together 
with t lie use of the most approved principles of Prac- 
tical Geometry. By Simon De Graft*, Architect. 4to. $5 

The Practical Stair Builder: A Complete 
Treatise on the Art of Bull din 'Stairs and Hand -Rails, 
Designed for Carpenters, Builders, and Stalr-Bullders. 
Illustrated withThl ty Original Plates. By a Edwiird 
Loth, Professional Stair-Builder. One large 4to. 
volume $10 

&T The above, or any of my Books, Bent by mall, free 
ot postage, at. the publication prices. 

My new and enlarged CATALOGUE OF PRACTICAL 
A>JD SCIENTIFIC BOOKS— 96 pages, 8vo— sent free to 
to any one who will furnish his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNU r STREET, Philadelphia. 

Painters 

and 
Grainers 

throughout the country wipe out &11 their best grain- 
ing In less than hair the usual time with the new 

PATEST PERFORATED MttTALLIO GRAINING TOOLS. Send 

stamp for circulars. J. J. CALLOW, Cleveland, Ohio. 




" To Have a Cricket 

" OS THE HEARTH, IB THE LUCKIEST THING IN THE 

" world."— Chat. Dtcke «. The large Illustrated family 
paper— " The C hi set on the Heabth "—only »1 a year. 
A 85 CHBO.UO FREE. Great success. iOO.OOOsold. 
1) [»ii{e« crowned with freshest stories, &c. Will pay one 
General Agent in each f-ounty a monthly cash t-alary. 
Send $1 fo Agent's Outfit (c'tromos, samples, terms, &c.) 
A ply reo'j for territory. We send this paper three 
mouth* for 25c. Object, to Introduce. Try It. 
Jomeb * Ui.Di.KY, Publisher', 176 Broadway, N.T. 

KSZZ 



rTITT^Ll WROUGHT 
. ± x L IRON 

Beams & Girder s 



'[•■Liiii Uiuou iron Mnlo, Pittsburgh, J/&. 
JL The ottentlo.i ol Knglneers and Architects Is called 
to our Improved Wrought-Jron Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and nange*. which have proved tp objectionable In the 
old mode of manufacturing, are entirely avoided, we are 

Prepared to furnish all sizes at terms as favorable as nan 
eootalnedelsewhereiFgrdescriptlveUthographaddrSs 
Carnegie, Kloman S Co, Talon Iron Mills, FHtslrargh.Pa. 



BOILERS AND PIPES COVERED 

With " ASBESTOS FELTING ;" saves twenty-five pe r cent. In fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 316, 318, 320, and 322 Front Street, New York, PT" Asbestos In all quantities and qualities for sale. 



fATHB CHUCKS— HORTON'S PATENT 
j from 4 to 36 Inches. Also for car wheels. Addi ess 
THE K. HOISTON&SON CO.. Windsor Locks, Conn. 



io INVENTORS 
f MANUFACTURERS 



The Managers of the 42d Exhibition of the American 
InBtltule, of the City of New York, beg to announce, 
that the Kxhlbitlon BulWlnRs on 2d and 3d Avenues and 
68d nmlStth Streets, will be open for the reception of 
heavy Machines Ausrust 18th and for other articles, 
September 1 st 18T3. The Exhibition will be formally 
opened Sept ember 10th. 

For particulars, address "General Superintende t, 
American Institute, New York." 



Niagara Steam Pump. 

CHAS. B. HARDICK, 

23 Adams St., Brooklyn, N. Y. 



PORTABLE STEAM ENGINES, COMB1N- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorabb known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

TBE J. C. HOADLKY CO. Lawrence, Mass. 
Liberty St., M>tW York. 



To Electro- Platers. 

BATTERIES, -HEMICALS, AND MATE- 
RIALS. In sets or slnele. with hooks ol Instruction 
for Nickel or Silver Plating, by THOMAS HALL. Manu- 
facturing Electrician. 19 Bromneid Street, Boston, Mass. 
Illustrated catalogue sent tree. 



J) AGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No. 1 Soft White Lime or Cement, 
th use of water. CD. PAGE, Pstentee.Bocheater.N.Y. 



r pO FOUNDERIES, Factories, Ropewalks, 
_l &c— For sale or lease, blocks of Lots. with bulkhead 
waterfront. Low prlces,easy terms. S.B.SCHIEFFE.LIN, 
15 East 26th Street, New York. 



ANTED — Work for loathes, Millinirand 
Screw Machines, Presses, &c. G. E. PARKER. 
_ _ g of light Macliise work In Iron and Brass, 117 & 119 
Mulberry Street, Newark, N. J. 



M'f v of ; 



Machinery. 



Wood and Iron Working of every kind. Leather ano 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE* CO., mChambeis St,j,.v. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constant!) 
on hand In lb .*ge quantities, furnished in auy lengths up 
tpt!4ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangeis. UhfOKOE PLACE & CO., 

121 Chambers Street, Kew York. 



Sturtevant Blowers. 

I IOf every size and description, constantly on hand. 
GEORGE PLACE & CO.. 
121 Chambers Street, New York. 



BUERK'S WATCHMAN'S TIME OB- 
TECTOR.— Important for al- Urge Corporation 
and Manufacturing concerns— cat-mole of controllln' 
with the utmost accuracy the motion ct a watchman or 
patrolman, as the same reaches different stations of h.s 
beat. Send for a Circular. J. E. HUE UK, 

P. O. Box 1,057 Boston, M»»ss. 
N. B.— This detector It covered by two V. 8. Patent* , 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. 



WOOD-WORKING MACHINERY GEN 
erally. Specialties, Woodworth Planereand Rich- 
srdson's Patent Improved Tenon Machines. 
Central, corner un'on St., Worcester, Mass. 

WITH KRBF HUGO & RICHA RDSON. 

12 Samples sent by mail for 50 cts., that retail quick for 
«1U. R. L. WOLCOTT. 181 Chatham Square, New York. 



SOLUBLE 8LASS 

Specially Manufactured by £. dfc J, W. FEtTCHTWANGER, 5H « edar Street, New York. 



You ask WHY we can sell First 
Class 1 octave I'm.. us lor 9290? 
We answer— 1 1 coatd less than 9300 
to make any 9Q0O PUiuo soul 
through Agents, ail o( whum make 
IOO per ct, profit. We have 
'no Agents, but, ship direct to fami- 
lies at Factory price, unit warrant 
_ 6 Years. Smd tor illustrated cir- 
cular. In which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
la 44 States aud Territories. Please state where you saw 
this notice. 

U. 8. Piano Co., OIO Broadway, N.Y. 




WOODBURY'S PATENT 

Planing and Matching 

and MoldtngMachlii6B,Gray& Wood's Planen», Self-oiling 
Saw Arbors, and other wood working machinery. 

8. A. W09DS, (81 Liberty street, N.Y.; 

Send for Circulars. { 67 Sudbury street, Boston. 




FREY'S 

SAW GfUNDER 

Will Gum and Sharpen Saws 
better and in lees time than 
any otherdevtce. Saves files, 
time and Laoor; Shapes mold- 
ing Bitts ; Grinds and polishes 
Metal, &c.&c. 
Manufactured by 

Frey.Slectler&Co 

UucyruH* Ohio. 



RICHARDSON, MERIAM & CO. 
Manufacturers of the Is test 'mproved Patent Dan- 
els* and Woodwortb Planing Machines, Matching, Sasb 
aud molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re- sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws.Rallway, Cut-off, and Rip-saw Me- 
chines. Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Mass. Warehouse, 107 Liberty st, New York. 17 



Little Giant. 

To Quarriers of Marble, Slate^ 
and Limestone: 

Our Gadder saves directly in stock and labor three 
times Its cost in a year. It does the work of twenty 
men, saves half the channels, and reduces the 
business of cutting out building and ornamental 
stone to a science* i*'or proof of this, we reier to all 
the prlncinai marble companies of Vermont. 

SULLIVAN MACHINE COMPANY, „ 
Clnreuiont, N. U. 



TO MANUFACTITRERS OF CAST IRON, and Wrought 
Iron and Cement Water Pipe, also of Hydrants, Stop 
Cocks GateB &c 4c * 
"The Board of Water Commissioners of the City of 
YonkerB ' request such manufacturers to send, by cir- 
cular or otherwise, information as to the kind, quality, 
&c, of their manufacture— also the cost delivered at 
Yonkers— a>l to be suitable for high pressure. Address 
"BOARD OF WATER COMMISSION ERS," care of 
Wm. H. Doty, City Cleik. 



w 



ANTED! Agents to sell our Rubber St&mps and 
othnr Novelties. AddressU.S.MANUFACTTJRING 
COMPANY. 97 W. Lombard St., Baltimo. e, Md. 



WANTED IN ENGLAND— A First-class 
Practical Mechanical Engineer as Works Mana- 
ger, by a Firm manufacturing Improved Engines, Boil- 
ers, Steam-pumps, and other Special Mach'nery. No one 
need apply who has not alreadv successfully managed 
similar works on a rigid and clearlv-deflned system of 
piece work, and who could not rapidly Introduce the 
same Into advertisers' establishment. Must understand, 
practically and theoretically, every branch of the busi- 
ness, from the drawing office to the fitting and erecting 
shops. Would be required to prepare estimates and 
take the supervision of tin technical correspondence. 
A gentleman with some knowledge of Foreign .an- 
guages preferred ; but this Is byn o means a 8'ne qua non. 
Dnder 200 workmen are at present employed, out con- 
siderable extensions are contemplated. Every induce- 
ment would be offered to a really energetic ana compe- 
tent person, and preference given to one- who would 
assure bis Interest in the welfare of the Company by 
subscribing for a number of its shares. Engagement for 
a or 5 years. State References, particulars of past expe- 
rience, salary required, age, and enclose photograph 
(which will De returned forthwith) to W. p., Box 773, 
Sew fork City. 



AfFTC SAFETY HOISTING 

U x Ik) Machinery. 

OTI9, BROS, & CO., 

NO. 348 BROADWAY, NEW YO K. 




CHAMPION SPRING MATTRESS— The 
latest and best Improvement. Do you want a 
healthy and comfortable bed/' Here It 1s. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
In market. Sold by all leading dealers. No stock com- 
plete without It. Wholly composed of tenacious tem- 
pered steel springs, so united that the pressure Is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
iddesaffke. NofrAHie.no wooden slatt.no straps. May 
be usea onjloor without bedstead. Ko under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 In. Dy 6 tt., contains 19^ 
tempered steel upholstery springs and weighs only 25 
lbs. More springs for your money tn this nedrhanluaiiy 
other. Warranted noiseless. Any sizes naie to order 
Send for pictorial circular. Retail price of double bed, 
$13. Shipped, ty single bed or quantity, to all parts o* 
tbe werld. Liberal discount to the trade. Agents want- 
ed. F.C. BEACH & CO.. Makers, 102 Chambers St.. cor. 
Church New York. 



'V ursyf S ROUS 



N.F.BURNHAM'SNEW TURBINE 

YikTZRWHCEL 

TO BE THE BEST EVER INVENTED 



\ GENTS — Most fortunate chance to make 
J\. money, respectably and surely. 125 to J100 weekly, 
wltnout fall. Arttclesells to every lady and Gentleman. 
■fejjdi-es8 0. F. TEAJTLETQy, 615 Broadw ay, NewTork. 

ALCOTT LATHES, for Broom, flake, and 
Hoe Handles. 8. CHILLS, SlCourtlandt St., N. T. 



INDIANA STATE FAIR 

AND 

Industrial ExpsitM. 

On the Beautiful Fair Ground Park at Indianapolis, 
September -Oth, until October io h.i 73. 

Open for the Reception of Articles, August 25ih. 

Elegant NEW BRICK BUILDINGS, furnished with 
ample Power, and Inclosing more than SCO.tRO square 
feet of exhibition space, together with the Annual Stock 
Show and Trial of Agricultural Implement", combine to 
make this the grandest opportunity for the display of 
Industrial Products ever presented In the United States. 

$20,000 IN PIIKMICMS OFFERED. 
Articles may be entered for Competition or Exhi- 
bition only. 

Premium Lists, with Rules and Regulations, B'ank 
Applications for Space, and other lnf ormaiton, lurnlshed 
by addressing 

SECT STATE BOARD OF AGRICULTURE, 

Indianapolis, Ind. 



BUNCHING 

I AND 

1 DROP PBES3ES. 



For the Best and Cheap* 
est Address THE STILES 
& PARKER PRESS CO., 
Middletowx, Conn. 



NOTICE 

Is hereby given to parties making Punching Presses with 
Automatic Stop Motion, and to parties usin? machines 
of this kind not of our manufacture, that they are 
Infringing a patent granted to De Gr isse Fowler and 
George Fowler, April 17th, 1855, since extended twenty* 
one-years and now in our possession. The following]*) 
the claim of tbe inventors : 

" Combining, with the slide a nd shaft of a po wer-presB. 
and the wheel, by means of which the said shaft is caused 
to revolve, a mechanism which operates automatically 
to disconnect the aid wheel from the shaft at a certain 
point after one revolution.'* 

T»E STILES «= PARKER FXtESS CO., 

.lliddletown, Coon. 



MACHINERY, i ! 



NEW Hnd ad-nAND.-- 

Send for Clrci lar. Cll&s. PLACE 
CO. 60 Vesey St., New Votk. 



Andrew's Patents. 

Noiseless, Friction Grooved, or Geared Holst- 
ers, salted to every want. 

Safety Store Elevators. Prevent Accident, 
Itope, liett, and Engine break. 

Smoke- Burning Safety Boilers. 

Oscillating Engines, Doable and Single, 1-2 to 
100-liorse power. 

Centrifugal Pumps, 100 to 100,000 Gallons 

Ser Minute. Beat Pumps tn the World, pass 
Ind, Sand, Gravel, Coal, Graiu, etc., with- 
out injury. 
All Light, Simple, Durable, and Economical. 
Send for Circulars. 

WM. 1). ANDREWS & BllO., 

414 Water Street. New Tork. 



N 



EW & IMPROVED PATTERNS.— MA- 
. CHINISTS' TOOLS-all sizes— at low prices. 
E. & R. J. GOULD. 103N. J. U. R. Ave.. Newark. N. J. 



ROPER HOT AIR 

ENG INK COMPANY, 70 New Church St. ,New York . 
1832. aCHKNOK'8 f>ATKNT. 1871. 

WOOD WORTH PLANERS 

And Re-Sawlnj; Machines, Wood and iron Working Ma 
chincry, Engines, Boilers, etc. JOHN B. SCHENCK' 
SONS. Matteawan, N. Y. and US Liberty St., New York 



GEAR'S PATENT 

VARIETY MOULDING Mi CHINE 

The only simple, complete and reliable Upright Shaping 
Machine known. Legality of Patents sustained In Uni- 
ted States Circuit Courts. Infringers who do not make 
mmed.aU settlements will be prosecuted. I mean 
businksb. A. S. GEAP.SolfM nufacturer& Proprietor. 
Also Manufacturer and Dealer in all kinds of Machinery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 





MOLDING, MORTISING, 

TENONING & SHAPING 
MACHINES! 

BAND SAWS, 

SCROLL SAWS, 

Planinn & Matcling 

MACHINES, &c, 
For Bailroad, Cab, and Agbt 
cultural- Shops. &c, 
tysuperinr to any in use. 

J. A. FAY & CO. 

Cincinnati. Ohio. 



Wood-working Machinery. 

New and Improved Woodworth's, Daniel's, and Dimen- 
sion Planers, Moulding, MortllW, Tenoning, Sawing 
Bormg, Upright Shaping Machines, etc. Machine Chisels 
ano Aupers. Moulding Cutters and Former's Cele- 
brated Pntenl Matrlier Ilenda and Cutters, con- 
tantly on hand and made to order. 

R. BALL & CO., 2ii Salisbury St.. Worcesfr, Mass. 

C HINOliE AND BARREL MACHINERY.— 
O Improved Law's Patent «hlB?le tno m i.?.'.:\e Ma- 
chine, simplest and best In u«e. Alio, Shincle Heading 
and Stave Jolntrtfc, Stave b:q\n llzerfa ileadlng Planers, 
Turners. 4c. Address TEKVOB* Co.. Locknort. s. V 

WORKING CLASS »60a week guiranteed'. 
Respectable employment at h me, day or evening; no 
capital required j fi'Mnstrucnnns and va uable "a^knge 
of goodB sent free by mall. AdurcsBwIth d cent re'urn 
stamp, M. YOUNG & CO, 16 Cortlandt St.. New York. 



WIIALEN TCR15INE, So risks to purchaser 
Pamphlet sent free. Sstu Whalkn. Baliston S|m, N. Y. 



PATENT 
OLD ROLLE1 
SHAFTING. 



The fact that cms snattlag has 35 per cent greater 
"trength, a finer finish, and I.- truer to ga„c.than any other 
h use, renders It undoubtedly themost economical. We 
are also the Bole manufacturers of the Celebrated L'ol- 
liks Pat. Coupliho, and furnish Pulleys, Haulers, etc, 
of the most approved styles. Price lists mailed on appli- 
cation to JONES 4 LA ICHLlNfc 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal bc, Chicago. 
HfStocksof this Shafting in store and for Bale by 
FULLER. DANA 4 FITZ, Boston, Mass. 
GEO. PLACE 4 CO.. 128 Chambers street, N. Y. 
prCKCK* WHALING. Milwaukee. Wt«. 




IMPHOVED FOOT LATHES, 
Slide Rests, Hand Planers, Scro. 1 Saws 
Superior to al] others. Selling every where 
Catalogues free. 

N. H. BALDWIN, 

Lacoula. N.H. 



PATENTS Sold on Commission. Send for 
Circular. E.H.GIBBS 4 CO., 84 B'dway, cr.Wall St. 



TODD & RAFFERTY STEAM ENGINES 
and Hollers for Sale— One 15x30 in. Cylinder, with 
8011. P. Tubular Boiler and fixtures complete. In perfect 
order— and one 11x24 In. Cylinder, withSOH.P. Tubular 
Boiler, Pump, Heater, 4c, complete, has been used only 
slxmonths. Address J.C. 'IODD, I'aterson, N.J. 

FOR SALE — The right to manufacture and 
Sell the Patent Stave Grain B iskets In the states of 
Ohio, Pennsylvania, and New York. Said Baskets pro- 
t cted by numerous patents Issued to Horace C. Jones 
and others. G. I. BBEWSTER, Appleton, wi e . 

REiNOLDS' 

Turbine Water 
Wheels. 

30 years 1 experience enables me 
to excel in Clearing Mille of all kinds, 
aud furnishing them reliable, eco- 
nomical powt-r. SciPntiHc pamphlet 
free. GEO. TALLCOT, W Liberty 
Street, New Yor-. 




1)attern& Branding Letters — SHARP, 
Flat or RounrllDir Surf \; es— Large stock. PAVE- 
MENT Letters, suitable Jor ARTIFICIAL STONE- 
WORK. VANDERBURGH, WELLS & CO., 

18 Dutch, cor. Fulton St.. New Tork 



(hOC A T\A VI Agents wanted. Busincsaentlrely 
<p<5D A VAX I new. G.G.Shaw, Btddeford, Me. 

Improving the Harbor of San Francieco. 

U. S. Engineer Office, 583 Kearney St. l 

San Francisco, Cal., May let, 1878. j 

Sealed proposals, with a copy of this advertisement 

attached, will be received until noon, July 1st, 1873, for 

the removal of Rlncon Rock In this harbor. 

Specifications, forms for bids, and all neoessury Infor- 
mation can be obtained <tt this office. 

G. H. MENDELL, Major of Engineers. 



$72.00 EACH WEEK. 

AgentB-wantedeverywhere. Business strictly legitimate. 
Particulars free. Address, J. Worth & Co..St.Loula,Mo. 



3& W $-t Vpio, ofeltUor sex, youuft orotd, mat« mwo piooey nt 

work f«r ns In Ucic spare momoots or aU tlie uoa Ihap at auytbi itf 
da*. P*rttc-jJ»r* &«•. Addi'«i»O.StlDeon*Co..PattI*»J,*'jjiiu« 



^Cj>Ar«ri1aTl AR«ntsvanti>dt AneUai>*aot«rnT%lncp«« 
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dvertisements will be admitted on, this page at the rate of 
91.00 per line for each truer turn. Engravings may 
head advertisements at the earns rate per Une by meas- 
urement, as the letter-press. 



1,000 IN USE. 

Address 

ROOT STEAM EN- 
GINE CO., 

2d At. & 28th Street, 
New fork. 




EXHIBITION 

Of Rock Drilling Machines, 

and all Improved Appliances In Mining or Quarrying 
Minerals of every description, will be held at the 
Stone Quarries of EDWARD BAILEY, on 
Crescent Street, Pittsburgh, Pa., 
On JULY 8th, 9th, and 10th, 1873. 
All persons Interested in such matters are requested to 
co respond with ARTHUR KIRK, 19 Seventh St., Pitts- 
burgh, Pa., Agent for Hazard Powder Co. Sporting and 
Mining Powder, and all appliances for blasting. Steam 
will be furnished free to all Machines. AH Machines 
admitted free. 



BARGAINS IN NEW TOOLS— Large four 
Spindle Pratt & Whitney Drill, $400 ; Rogers im- 
proved Spoke Lathe, $190. KELLY, HOWELL & LUD- 
WIG, 917 Market Street, Philadelphia, Pa. 



AMERICAN SAW CO., 

Ho. 1 Ferry St., Hew Tort 

Movable-Toothed Circular Saws, 

PERFORATED CROSS-CUT, 

AND 

SOLID SAWS. 

ALSO. 
IVENS & BROOKES PATENT 

Eccentric-Geared Power Press. 



Tor the best pCI T 



HOOK^iSgS- 



father Belts 

jCREENLEAF WILSON, Lowell, Mass 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest, Best. 

In the test at Holyoke.ln 
1872, the Houston gave the 




IOI*. IUD QUUDhVU g.TD LUC 

highest percentage ever 
shown In a reliable test and 
the highest average re- 
sults ever obtained. In 

8 tactical use ltls everywhere 
emons tinting Its superior- 
ity over all others. Emer- 
son's full report furnished on 
application. Sendf or Circu- 
lar. 
MERRILL & HOUSTON 

IRON "WORKS, 
Belolt, Wisconsin. 



A BOOK FOB. THE PEOPLE. 

Underground Treasures. 

HOW AND WHERE TO FIND THEM. 

By Jas.Obtojj .A.M., Prof, of Nat. Hist. In Yassar College. 
A book for Land Holders, Farmers, Mechanics, Specu- 
lators,Miners and Xooorers.and all.however unscientific. 
Telling them plainly how to seek for Mineral Treasures, 
how to recognize, distinguish, and to know their value. 
" With a bit of window glass, a Jack knife, and common 
sense, the owner of ' Underground Treasures * can dis- 
tinguish nearly all the minerals in the United States." 
In cloth, 11 JO. Sent by mall, post paid, npon receipt of 
price. Circulars free. 

DUSTIN, OILMAN & CO., Hartford, Conn. 



TRON PLANERS, ENGINE LATHES 
JL Drills, and other Machinists' Tools, of superior qual 
uy, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven. Conn. 



EACH'S Scroll Sawing Machines.— Cheap- 

est and best In use. For Illustrated Catalogue and 

rice List, send to H. L. BEACH, 90 Fulton St., NT Y. 



B 

Prlci 
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THE NECESSITY OF THE AGE! 
To protect Life ana Property from Destruction by Fire. 
P=3 THE TUNNICLIFFE FIRE ALARM 

Will give notice of aFIRE.at its very commencement.ny 
a report as loud as a musket, sufficient to awaken every 
person In tbe building In time to extinguish the flames. 

ftTHE ALARM IS SIMPLE, SAFE AND RELIABLE. 

Price only One Dollar. 

It is three Inches lone 1 , an Inch and a quarter In dlame 
ter, andean be fastened to the celling of theroom by any 
one. Tbe Ala m can be bo arranged as to RING A BELL 
In the Janitor's room, Offices of Hotels, oron the Outside 
of the Building. It Is recommended and endorsed by 
Chemists, Scientific and Business Men. Also tested 
by the Committee on Origin of Fires of the NEW YORK 
BOARD OF UNDERWRITERS, who gave It their Indi- 
vidual endorsement for their respective Companies. 

Canvassers Wanted forall parts of the Country. 

Sample with cartridge and two fuses Bent for 91. Spe- 
cial rates made wlih Dealers and large consumers.' 

UNITED STATES FIRE ALARM M'F'G CO., ~~ 
697 Broadway. New York. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent ltB value, and by Its use Vacuum Pans are 
rnn with full vacuum without Air Pump. Send to WM. 
ALLEN, 51 Chardon St., Boston, for a personal call, or 
he Company, at Buffalo, N 7., for a circular. 



Clothiers [ FREEMAN & BURR, [ Clothiers, 

) 138 and 140 Fulton St., Hew York. ) 

The STOCK, especially adapted to SUMMER WEAR, emb aces all the popular Styles and Fabrics In 
Linens, Flannels, CaBBlmeres, Ducks, Alpacas, Marseilles, Stripes and CheckB of every description, tor all classes 
and ocCHslons. 

ORDERS to measure neatly and promptly executed at Moderate Prices* 



QUMMEB 

Sttmmeb 

Orders 



C0ATs| $lto$10i 
V0AT8) 



Suits, $io. 
Suits, $15. 
Suits, $20. 
Suits, $30. 
Suits, $40. 
Suits, $50. 



Bots> Suits j. $ 3t o$20 
Boys' Suits) 



1 FREEMAN it BURR'S Naw System fob sklf-Mkascb«, of which thousands 
avail tttumseives, enables partlcBln all parts of the country to order direct from them, 
with the certainty of receiving the most PERFECT FIT ATTAINABLE. 



(RUIiES FOR SE1F-MEASURE, 

Free on application. \ Samples of Goods, Price-Lilsts, ^ 
' v I Illustrated Book of Fashions, * 



Free on application. 



A. S. CAMERON & CO., 

ENGINEERS, 

Works, foot of East 83d 
street, New Tors: City. 




Steam Pumps, 

Adapted to every possible 
duty. 
Send for a Price List 




THE 

AMERICAN 

Mine Water Wheel 

Has recently been Improved and sub 
lected to thorough tests by James 
Emerson, Holyoke, Mass., showing 
higher average results than any Tur- 
bine Wheel ever known. A full re- 
Sort ma; be obtained of STOUT 
[ILLS & TEMPLE, Dayton. Ohio. 




LUBRICATORS. 

DREYFUS* transparent Self-act- 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
savlng15— 95 per cent. Tbe SELF-ACT- 
ING LUBRICATOR for Cylinders Is 
now adopted by over 150 R. R. In the U. S.. 
and by hundredsof stationary engines. 
NATHAN & DREYFUS.108 Liberty at.,N.T. 



WIRE ROPE. 

JOHN A. ROEBLING'SSONS 

XAJnTFACTUBKBB, TBBITrON, IT. J. 

FOR Inclined Planes.Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conducts™ of Copper. Special attention gli en to hoist 
Ing rope of all kinds for Mines and Elevators Apply for 
circular, giving price and other Information Send for 
naniDhlet on Transmission of Power by Wire Hopes. A 
large Block constantly on hand at New York Warehouse 
No. 117 Liberty street. 



F. BLAISDELL & CO.,. 

MAKUTAOTUBIBB OF THX BEST 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market, also other Machinist Tools, 

Send fob Cuts. 

WORCESTER, MASS. 



GRAND GOLD MCDAL AWA F* D EL D 



NEW, USEFUL, VALUABLE I 

Devoted to home enjoyment, instruction, Improvetne 
Containing over 8&0 fttiutntlou and nsjninjTl60 scton- H 
tine applinncM; description and prim of Tout Cbasu; - 
Amateur lathoa, Toots and Macblnca; 4od«. Htaam En* K 
gines, BusmboMs, jailing Tassels ; Mathematical -astro. ■ 
mentt Jdicroscopes; Jhemioal CabineU, eto. .IsoHrtcft 
o 146Chenucaiupsrime&UudJes4isooBpnparing >> 
jecUforMteroseope iBStraetlons or making "ret 'Scroll Work, *ish 
hODMtalsnt,andniuBtraUons •fllOuseral parlor oqvlsites. is.: Blid 
Cages, Book Shelves. Brackets, Flown Stands, Writing Desks. Woi k 
Baskets, eto. Mailed on reoeipt or 2&c, and with flrtt order tor $1.10 
worth of Designs will send extra copies to refund price of Book free. 
OEOKGE PARR. Burau), N. V.. Manf. Mechanics' Tool* 



SIXTH EDITION FJFTlETH THOUSAND 




ASBESTOS 



Wanted In Crude State— any Quan- 
tity. AddresB ROSENTHAL & 
SHUSTER, Chatham Mills. Philadelphia. Pa. 



SECOND 

Grand National Industrial Exposition, Louisville, Ky. 




WILL OPEN SEPTEMBER 2d, 1873, AND CONTINUE UNTIL OCTOBER 11th, 

Offering an unequalled opportunity to Artisans, Inventors and Manufacturers, of this and other countries, to intro- 
duce their products to the Citizens of the great South West. A magnificent fire proof structure, exceeding In size 
any exposition buildlngln this country. In the centre of the city, convenient toHotelB, R. R. Depots, &c. No 
charge will be made to Exhibitors f orEntry Fee, Space, or motive power. The unprecedented success of their 
first Exposition, warrants the Managers In believing that this will be the most complete and entirely satisfactory 
Exposition ever held In America. For circulars and full Information, address 

INDUSTRIAL EXPOSITION, Louisville, Ky. 



BUILDING PAPER! 

For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. Sendfor Samples 
and Circulars, to B. E. Hiu & Co., 56 U 58 Park Place, N. Y., or Bock Rtveb Papeb Co., Chicago. 



MORRIS, TASKER & CO., 

MANUFACTURERS OP 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 

wr0ught-ir0n tubes 

and Sittings, for gas, steam 

water, and oh. 

rysteam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. Ac. 

NO. IS GOLD ST.. NEW TURK. 



THE STANDARD MAKE! 

ps— Emery Wheels and Emery Grinding Machinery. 
THE TANITE CO., Stroudsburg, Pa. 



"CnlPTWCC! and Boilers, New and2nd Hand, Por- 
Jail Ulll JjO table and Stationary, 6 to SO Horse 



Power. 



GOODWIN & WHITE, Oil City, Pa. 



Emery Wheel Machinery 

for grinding Tools and Metals, gum- 
ming SawSjCleantng Castings grind- 
ing Planer Knives p erf ectly s tralght 
— unequaled f orthe sterling quality 
of Its material and workmanship, 
the durability of every nart. AMER- 
__ ICAB TWIST DRILL COMPANY, 
Factory, WoonBOCket, R. I., store 93 Liberty St N. Y. 




Working Models 

And Experimental Machinery, Metal, or "Wood, made to 
order by J. F. WERNER, 62 Center Bt., N. Y. 



S. A. Vervalen's Brick Machines, 

Made at Have straw, Rockland Co., N. Y. Mating nine 
tenths of all tine brick used Id the State. Send for circular. 



MAHOGANY, 

B08EW00D, WALNUT, WHITE HDLLY, 

SATIN WOOD, HUNGABIAN ASH, AND 

ALL KINDS HABD WOOD. 

IN L0OB, FLANS, B0ABDS, AND VEHEEBS. 

OEO. W. READ & CO., 

Omce.Mlll and Yard, 186 to 200 Lewis St.. cor.eth S t„ E.R. 
pr Orders by mall promptly and faithfully executed. 
PT" Enclose 8c. stamp for Catalogue and Price List. 




"VTOYE'S MILL FURNISHING WORKS 

i 1 are the largest in the United States. They make 
Burr Millstones, Portable Mills, Smut Machines, Packers, 
Mln Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to Sour mills. Send for catalogue. 

. J. T. NOYE & SON, Buffalo, N. Y. 



Machinist's Tools, 

EZTBA HEAVY AND IMPROVED, 
LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. STEBBINS, Agent. 



tar T. V. Carpenter, 
Box TiS, New York city. 



Advertising Agent. Addreis 



LIME EXTRACTING 

HEATER &FILTER. 

STILWELL&B1ERCE MF'G.CO. 

■,o. 



THE BAND SAW! 

Its ORIGIN and 

TTISTORY, with Engravings of the Oldest 
XX Machihi, sent gratis. Address RICHARDS. LON- 
DON A KELLEY, 22d st. (above- Arch), Philadelphia. 



-d$75 to $250 per month, SS7 a w nd e fe e - 

*male, to introduce the GENUINE IMPROVED COM- 

tjMON SENSE FAMILY SEWING MACHINE. This 
"Machine will stitch, hem, fell, tuck, quilt, cord, bind, 
as braid and embroider In a most superior manner. Price 

t^only $15. Fully licensed and warranted for five years. 

SWe will pay $1,000 tor any machine that will sew a 
_ stronger, more beautiful, or more elastic seam than 
"ours. It makes the "Elastic Lock Stitch." Every 

-"second stitch can be cut, and still the cloth cannot be 
(5 pulled apart without tearing It. We pay Agents from 
0)175 to $250 per month and expenses, or a commission 
■^jrom which twice that amount can be made. Addre bs 
"fSECOMB & CO.,Boston,Mass.j Pittsburgh, Pa. ; Chi- 

«3cago, 111.; or St. Louis, Mo. 



NEW YORK SAFETY STEAM POWER CO. 

30 CORTLANDT-ST., NEW YORK. 

SUPERIOR 
STEAM ENGINES . 
AND BOILERS, 

by special machinery 
& duplication of parts. 
They are Safe, Economi- 
cal, Easily Managed, and 
not liable to derange- 
, Their COMBIN- 
ENGINE AND 
BOILER is 
peculiarly ad- 
apted to all 
purposes re> 
quiring small 
power. More 
than 400 en> 
gines, from 8 to 
100 horse-pow- 
er, in nse. send 
for illustrated 
circular. 




Save fuel, and supply DRY steam. Easily attached to 
any boiler. HENRY W. BULKLEY, Engineer. 

' 98 Liberty ot., New York. 



b ss» ■ For testing Ovens, Boiler 

JsTyTODieXerS. dues. Bust furnaces. 
Super-Heated Steam, Oil Stills. Ac. 

Address HENRY W.BULKLEY, 

98 Liberty St., New York. 



BUILDERS 



SEND fob Book Cataioocx. 
BICENELL, 27 Warrenst.,N.Y. 



STEAM BOILER AND PIPE 

COVERING- 

Saves ten to twenty per cent. CHALMERS 8PENCE 
CO., foot E. 9th St., N. Y. s 1202 N. 2nd St., St. Louis, Mo 




Universal Wood Worker, „ . , 

Horizontal and Upright Boring Machines. 

HT Superior to any In use. 
McBETH, BENTEL % MARGEDANT, Hamllton.Ohio. 



FOR X CENT 

buy a Po«t«l Cartfanrt OTress RUKAXlIftMETBuifrtlo, 



buy a Po*ts»l C 

N. i -, for a nice, strongly bound 48 p«ye jnemoranaum 
Book, or as many as wanted for neighbors, free, post- 



paid. Send soon, before edition Is exhausted. 



FOREMAN WANTED — A thoroughJy 
practical and competent Blacksmith wanted to take 
charge of this department In onr works. One accustom- 
ed to tbe manufacture of Reapers and Mowers and the 
use of Power Hammers desired. WARDER. MITCHELL 
ft CO., Manufacturers of " Champion " Reapers and 
Mowers, Springfield, Ohio. 



PORTLAND CEMENT, 

From the best London Manufacturers. For rale by 
JAMES BRAND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for ffi cents 



"MANUFACTURING PROPERTY FOR 

SALE.— The Tiffin Agricultural Works, of Tiffin, 



Ohio, 



jhlo, offer for sale the Shops now used by tnem. Tbe 
Shops are suitable for a Planing Mill, Last Factory, or 
Hnu and Spoke Factory, or for Foundry purposes. A 
good Engine, 50 Horse Power, and Tubular Boiler, In 
good condition, together with Line Shafting, and Cupola 
and Fan, will be sold with the property. There is about 
2)4 acres of ground. Tiffin Is situated In one of the best 
timbered sections of Ohio, and has the advantage of 
good railroad facilities. Address ' 

TIFFIN AG'L WORKS, Tiffin, Ohio. 




Bm. 



TERMS. 

One copy, one year 18.00 

One copy, six months L50 

One copy, four months 1.00 

One copy of Scientific American for one year, and 

one copy of engraving, " Men of Progress " • 10.00 
One copy of Scientific American for one year, and 

one copy of " Science Record," for 1813 - 4.50 

Remit by postal order, draft or express. 
The postage on the Scientific American is live cents per 

quarter, payable at the office where received. Canadi 

subscribers must remit, with subscription, 25 cents extrii 

to pay postage. 
'Address all letters and make all Post Office orders or 

drafts ayable to 

MUNN & CO., 

87 PARK ROW VEW Y0BT- 



THB " Scientific American" is printed with 
CJ1AS. ENEU JOHNSON & 00,* IKK. Tenth and 
Lombard its., Philadelphia and 59 Gold si. New Tork. 
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